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This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was done in the period 1971-1975. Soil
names and descriptions were approved in January 1976. Unless otherwise indi-
cated, statements in the publication refer to conditions in the survey area in
1975. This survey was made cooperatively by the Soil Conservation Service
and the Research Division of the College of Agricultural and Life Sciences, Uni-
versity of Wisconsin. It is part of the technical assistance furnished to the Calu-
met and Manitowoc Counties Soil and Water Conservation Districts, who also
helped finance the fieldwork for this soil survey.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps could cause misunderstanding of the detail of mapping
and result in erroneous interpretations. Enlarged maps do not show small areas
of contrasting soils that could have been shown at a larger mapping scale.

Cover: Typical farm in the survey area. Contour stripcropping helps
control erosion on Kewaunee loam, 2 to 6 percent siopes.



Contents

Page
Index to Map UNits ... iv
Summary of tables.............ccoorin v
FOP@WORd.........coooveeeeererierecrinr et se e s ns e vii
General nature of the survey area.............ccccccene 1
(031110 7- 1= YOO RSSO 1
Settlement and development..........cccceeevennniennnens 2
Transportation and industry 2
Natural reSOUICES ......cceerrcenrermsseesnneneesnennens 3
Farming.....coeeceecmerisicnmnininrnseeres s ssnesiaens 3
How this survey was made............ccccoviiniiiiinininnns 4
General soil map for broad land-use planning....... 4
Areas dominated by soils that formed in glacial till. 5
1. Kewaunee-Manawa-Poygan...........cceeceveveenss 5
2. Hortonville-SymcCo........coevirernsimniinnencnnieneninnens 6
3. Hochheim-Lamartine-Mayville.............cccecc.c..c. 7
Areas dominated by soils that formed in iacustrine
o[ oo 1 £ TSROSO P P 8
4. Zurich-Mundelein-Briggsville 8
5. Pella-Mundelein-Shiocton ..........ccceeeeicencnn. 9
Areas dominated by soils that formed in glacial
o 7] 1 FFO OO OO 10
6. Kewaunee-Boyer-Nichols...........ccorvemiiennnnnnn. 10
7. Hochheim-LUtzKe......ccocoeriiiiinrecinercenne 11
Areas dominated by soils that are underlain by
outwash deposits.........cccervrvrenerccinceennsnenas 12
8. Wasepi-Plainfield-Boyer ....... 12
9. Granby-Oakville-Tedrow ......... 12
Areas dominated by organic soils 13
10. Houghton-Palms-Willette............ccooevvercennnnenn. 13
Areas dominated by soils that are underlain by
o (o] [o]1 111 £= 1O 13
11. Channahon-Whalan-Kolberg ......c.cccovemneneee. 13
Soil maps for detailed planning............c...ccecrmnnee. 14
S0il deSCHPHONS .....cccmrercierniic s 15
Use and management of the soils ........................... 63
Crops and pasture......ccccevvenncinncincninicc e 63
YieldS PEr ACr€....c.cvuvereeeierrercrerceere e ens 66
Capability classes and subclasses.............cc....... 66
Woodland management and productivity ................. 67
Windbreaks and environmental plantings................. 68
ENgIiNeering .......ccocvvievicencnmncnmnesnesesses e 68
Building site development...........ccooociviinnennnane. 69
Sanitary facilities........ccccoevvervrmnccecrnreiene 69
Construction materials .........c.cecveercerrvcrercnnnireonias 70
Water management...........ccoocenevneresnnsnnesincnnes 71
RECreation.........cv ettt 72
Wildlife habitat ...........cccoeoeeeimireecrc e seeerienns 72
Soil properties ...t 74
Engineering properties..........coovvveerverreeneeesrenresensenenns 75
Physical and chemical properties........cccccovenreenenees 75
Soil and water features..........ccccevecreccerenmvennvensnennne 77
Engineering test data.........c.c.ccovvvmriiicniincnncnens 78

Page

Classification of the sOilS..........ccccciicininnienes 78
Soil series and morphology 78
AdIAN SEFIES ....evevveeeieeree e rrevsr e s er et et seenns 79
BelleVue SEMIES.......ccveeerecercreeesrereenseeserssee s setssnensens 79
BOYEI SEIHES ...cvvvveerirererenererrnestrenissersssisesssesssssesaens 79
Briggsville Series. ... 80
BrookStOn SENES......ccvvecieriiiererecerrrerrereeecssaeseseseersssnes 80
ChanNaNON SEMES .......c.covreerrevrrersvenesrenrsaeecsseeesesaes 81
C0SAA SOIES ...vevereeeriervererrerenres e s asseesresrassesaessenaes 81
DOAgE SEMES....ccveereeerricermirmotrnstires et nsanes 82
Granby SEMES.......ccvveeercrvenmininmesii e esesseans 83
HOChheim Seres.......ccueeviiererrrere et 83
Hortonville series...........coccvvcencrninccnennnininsnscnnen 83
Houghton series .. B84
KEOWNS SEMES......cceieerrerrrincvreeee st r s sreee s 84
Kewaunee Series ......cuvvvvieecervecrinennsiecrireessesensnecnns 85
KOIDErg Series.......coovvmniminvniiencsinceeire e 85
Lamarting SEMES ....ccvveervecvrercriee et 86
LUEZKE SEIIES ....civeriiecererrrrcreeee e eessersseece s sae s e s ness 87
MaNAWA SEIIES ......eevrceerreerrreeerterreereseeener s esteeesenns 87
Mayville SEHES ......ccccvvvercrerrrrrer et 88
MOSEI SETIES.....oiueeerecerreree vttt ee e 88
Mundelein series . 89
Nichols series.......cc.cc...... ... 89
OakVille SEMIES.......coeevcereeecrereirceressres e eaeesenreseeeenenns 90
OIMIO SEIIES...uueeiiereceeiierericciresaeeseeeseesesssesesssneseesssenane 90
PAlMS SErIES.......cccvreeieerrentriecreeeeseesseesseseseesessssenans 91
Pella SEIIES ... icrerieirreeerreereeer et ressraesenesersae s e snesane 91
Plainfield SerIES. ... ircevrerceeere s eeeseeseesseesaseaeseanes 92
POygan SEreS .......ceverceniemsiinmiiins s 92
ShIiOCION SIS ....covvreeitreeevrerreeirtvsee s sresseeessaneseeseenns 93
SYMCO SOMES......cveeeerrecreseresreearenrsessasesstrassessssesssesans 93
TEATOW SIS ..oveceeceeeceerieeeirerecireesseessessessenesseesessesosans 94
TREIESA SEIIES ...cveieerrervecrtreerreresseasstssssssbessressesseessens 94
Y T T= ] (= 95
WaSEPI SEMES.....cceriereerirereereerser e re et eran e eene s 95
WAUSEON SEIHES .....cccoveevitreniire e verneseessessessesaesnn s 96
WAYMOT SEHES «.c.evevreererererrcereesensee s eeerestrsescssneenss 96
Whalan Series .......ccocvveeereerveccrveerennen reerereereerre e nnans 97
Willette SEriEs.....coirrcreeircircieeererese e sesae e 97
Wyocena Variant ..........ccvevvvinnennncnnsisseeninseessenns 98
ZUMCR SEIIES.....eveverrerrcrerer vt ssercssssssnsstssasssnsranans 98
Formation of the soils.........c.occconererviineee 99
Factors of soil formation..........cccceccvieererevieeireresccinnnne 99
Parent material.....c....occeeevrvereceiiiiee st 99
ClIMALE ...ttt s snvsens 100
Plant and animal life..........ccccoecvereecrcnvecs e 101

L 1Y 1= T 101
321 SN 101
Horizon differentiation.........c.cccoveveveeeiveeeeeececessiennenenns 101
References ..........cooveicriccccceece st 102
GUOSSANY ...ttt 102
TADIES ...t 109

Issued February 1980



Index to map units

Page
AC—AQIAN MUCK....c. teriereeerrerie et rrsnsesessnes 15
As—Aquents, SIOPING.........ccurermiiencnine e 15
BcA—Bellevue silt loam, 0 to 3 percent slopes......... 16
BrB—Boyer sandy loam, 2 to 6 percent slopes.......... 16
BrC2—Boyer sandy loam, 6 to 12 percent slopes,
(=10 070 =)o FRNRE O SRR PP PR 17
BsB—Boyer sandy loam, loamy substratum, 2 to 6
Percent SIOPES .......ccocoeemeiermrrrmiiernietseese s 17
BtB—Briggsville silt loam, 2 to 6 percent slopes........ 18
BtC2—Briggsville silt loam, 6 to 12 percent slopes,
ErOAEM.....ee it e snes 19
Bu—Brookston silt [oam......c..coceieicncercinninicsiinees 19
CnB—Channahon loam, 2 to 6 percent slopes........... 20
CnC—Channahon loam, 6 to 12 percent slopes ........ 21

CoA—Cosad loamy fine sand, O to 3 percent slopes 21

DoB—Dodge silt loam, 2 to 6 percent slopes 22
DU—DUNE 1aNd .......ovreeiereeieirreern s 22
FU—FIuvaquents .........coeiiniinieninnenrceeese s 23
Gb—Granby fine sandy 1oam.........ccceuvveenieniennscneecnnns 24
HmB—Hochheim loam, 2 to 6 percent slopes............ 24
HmC2—Hochheim loam, 6 to 12 percent slopes,

=Y 0 1= Lo ISP 25
HmD2—Hochheim loam, 12 to 20 percent slopes,

ErOAEd.......eooveeeeerre e s 25
HnB—Hochheim-Nichols-Boyer complex, 2 to 6

percent SIOPES ..........ocorvrnrinieeineeseneinr e 26
HnC2—Hochheim-Nichols-Boyer complex, 6 to 12

percent slopes, eroded..........covenciinieeeerenenennn 27
HnD—Hochheim-Boyer-Nichols complex, 12 to 25

percent SIOPES ...t 28
HrB—Hortonville silt loam, 2 to 6 percent slopes....... 28
HrC2—Hortonville silt loam, 6 to 12 percent slopes,

ErOAEd ... 29
HrD2—Hortonville silt loam, 12 to 20 percent

slopes, eroded .........ccoceveveeeenrcnnnnnr 29
Hu—Houghton muck....................... 30
Ke—Keowns very fine sandy loam 30
KnB—Kewaunee loam, 2 to 6 percent slopes ............ 31
KnC2—Kewaunee loam, 6 to 12 percent slopes,

ErOAEM....... e e 32
KnD2—Kewaunee loam, 12 to 20 percent slopes,

1= (0T L= FS O O SRSV P ORI UR ORISR 32
KnE—Kewaunee loam, 20 to 30 percent slopes........ 33
KpB—Kewaunee-Boyer-Nichols complex, 2 to 6

percent SIOPES .......cceerceriiinnn s 34
KpC2—Kewaunee-Boyer-Nichols complex, 6 to 12

percent slopes, eroded...........cccvmeiiiiicincenncnnen, 34
KpD—Kewaunee-Boyer-Nichols complex, 12 to 20

percent SIOPES .......ccceerecrrc e 35
KrB—Kolberg loam, 2 to 6 percent slopes.................. 36
KrC2—Kolberg loam, 6 to 12 percent slopes,

721 foTo L= o FR PSR 37
LmA—Lamartine silt loam, 0 to 3 percent siopes....... 37

LuB—Lutzke sandy loam, 2 to 6 percent slopes........
LuC2—Lutzke sandy loam, 6 to 12 percent slopes,
eroded.....cocecvenvmnieeinennncnne errreesreessaesansaaseaaenasnaanns
LuD—Lutzke sandy loam, 12 to 20 percent slopes....
MbA—Manawa silt loam, 0 to 3 percent slopes .........
McB—Manawa-Kewaunee-Poygan complex, 0 to 4
PErcent SIOPEeS ..........ccvveireeineinresseseersseseseeestssenes
MIA—Mayville silt loam, 1 to 3 percent slopes............
MsA—Mosel loam, 0 to 3 percent slopes....................
MuA—Mundelein silt loam, 0 to 3 percent slopes......
NsB—Nichols very fine sandy loam, 2 to 6 percent
SIOPES ...ttt e
NsC2—Nichols very fine sandy loam, 6 to 12
percent slopes, eroded...........ccoco v,
OaB—O0akville loamy fine sand, 2 to 6 percent
SIOPES ...ttt e
OaC—Oakville loamy fine sand, 6 to 12 percent
SIOPES . et
OgB—Oakville-Granby complex, 0 to 4 percent
SIOPES ettt
0zC2—O0mro loam, 4 to 12 percent slopes, eroded ..
Pa—Palms MUCK ......ccccocvieeirenerrrrreeceecee e sae e
Pe—Pella silt loam ..o,
Pg—Pits, gravel ...
Ph—Pits, QUAITIES .....corrcererrrrrerrcerr e
PIB—Plainfield loamy sand, 2 to 6 percent slopes.....
PIC—Plainfield loamy sand, 6 to 12 percent slopes...
PID—PIlainfield loamy sand, 12 to 20 percent slopes.
Po—Poygan silty clay loam...........c.cocoecomrincociienceenene
ShA—Shiocton very fine sandy loam, 0 to 3 percent
SIOPES...coue ittt e s
SyA—Symco silt loam, 0 to 3 percent slopes.............
TeA—Tedrow loamy fine sand, 0 to 3 percent
SIOPES ..ot
ThB—Theresa silt loam, 2 to 6 percent slopes...........
TuB—Tustin loamy fine sand, 2 to 6 percent slopes .
Ud—Udorthents.........cccco v
WaA—Wasepi sandy loam, O to 3 percent slopes .....
We—Wauseon sandy loam..........ccccoeoveverrcnccvvevesneenen
WoB—Waymor silt loam, 2 to 6 percent slopes.........
WoC2—Waymor silt loam, 6 to 12 percent slopes,
EIOAEd. ..ottt
WoD2—Waymor silt loam, 12 to 20 percent slopes,
1=T oo (=T o [
WpB—Whalan silt loam, 2 to 6 percent slopes...........
Wi—Willette mUCK.......ccoocvveeierecceeeeece e
WvB—Wyocena Variant sandy loam, 2 to 6 percent
SIOPES .ttt s
WvC2—Wyocena Variant sandy loam, 6 to 12
percent slopes, eroded.........cccovvvecervercinricecennn.
ZuB—Zurich silt loam, 2 to 6 percent slopes..............
ZuC2—Zurich silt loam, 6 to 12 percent slopes,
€IOAE ... e



Summary of tables

Acreage and proportionate extent of the soils (Table 3)......cccccceeeeeernens
Calumet County. Manitowoc County. Tolal—Area,
Extent.

Building site development (Table 8) ......cccccoviimvireeciiircreece e
Shallow excavations. Dwellings without basements.
Dwellings with basements. Small commercial build-
ings. Local roads and streets. Lawns and landscap-
ing.

Capability classes and subclasses (Table 5)......ccocvverieerieeiieeee e
Class. Tolal acreage. Major management concerns
(Subclass)—Erosion (e), Wetness (w), Soil problem
(s).

Classification of the soils (Table 18) ... e
Soil name. Family or higher taxonomic class.

Construction materials (Table 10) ... e s v s e
Roadfill. Sand. Gravel. Topsoll.

Engineering properties and classifications (Table 14).........cccccceevveveeeeeennn ...
Depth. USDA texture.  Classification—Unified,
AASHTO. Fragments greater than 3 inches. Percenit-
age passing sieve number—4, 10, 40, 200. Liquid
fimit. Plasticily index.

Engineering test data (Table 17) ..ot eee e
Parent material. Sample number. Depth. Moisture
densily. Percentage passing sieves 4, 10, 40, 200.
Percentage smaller than 0.05 mm, 0.02 mm, 0.005
mm, 0.002 mm. Liquid limit. Plasticity index. Classifi-
cation.

Freeze dates in spring and fall (TAbI€ 2) ........coveoeeeeeeeeeeeeeeeeeeeeeeeeeeeee
Probability. Dates for given probability and tempera-
ture.

Physical and chemical properties of soils (Table 15).....ccoceeveeeverveeren
Depth. Permeability. Available water capacity. Soil re-
action. Shrink-swell potential. Risk of corrosion—Un-
coated steel, Concrete. Erosion factors—K, T. Wind
erodibility group.

Recreational development (Table 12) .......oeceeveeeeooeeeeeeeeeeeeeeeeeeeeeeeoee
Camp areas. Picnic areas. Playgrounds. Paths and
trails. Golf fairways.

Sanitary facilities (Table 9).........coouioeieeeeee oo
Seplic tank absorption fields. Sewage lagoon areas.
Trench sanitary landfill. Area sanitary landfill. Daily
cover for landfill.



Vi

Summary of tables—Continued

Soil and water features (Table 16) .....ccc.cov e

Hydrologic group. Flooding—Frequency, Duration,
Months. High water table—Depth, Kind, Monihs.
Bedrock—Depth, Hardness. Subsidence—Total. Po-
tential frost action.

Temperature and precipitation (Table ).

Month. Temperature. Precipitation.

Water management (Table 11) ... e

Pond reservoir areas. Embankments, dikes, and
levees. Aquifer-fed excavated ponds. Drainage. Ter-
races and diversions. Grassed waterways.

Wildlife habitat potentials (Table 13) .......ccccrvimvemicimiiii e,

Potential for habitat elements—Grain and seed
crops, Grasses and legumes, Wild herbaceous
plants, Hardwood trees, Coniferous plants, Wetland
plants, Shallow water areas. Pofential as habitat
for—QOpenland wildlife, Woodland wildlife, Wetland
wildlife.

Windbreaks and environmental plantings (Table 7) ...,

Predicted 20-year average height.

Woodland management and productivity (Table 6).........cccccccceiieeiiiinnenna,

Ordination symbol. Management concerns—Equip-
ment limitation, Seedling mortality, Windthrow
hazard, Plant compelition. Potential productivity—Im-
portant trees, Site index. Trees to plant.

Yields per acre of crops and pasture (Table 4) ...........cvueiiiiciiiiiieciieennc.

Corn. Corn silage. Oats. Grass-legume hay. Ken-
tucky bluegrass.

Page
171

110

145

155



Foreword

This soil survey contains much information that can be used in land-plan-
ning programs in Calumet and Manitowoc Counties. Of prime importance are
the predictions of soil behavior for selected land uses. Also highlighted are limi-
tations or hazards to land uses that are inherent in the soil, improvements
needed to overcome these limitations, and the impact that selected land uses
will have on the environment.

This soil survey has been prepared for many different users. Farmers, for-
esters, and agronomists can use it to determine the potential of the soil and the
management practices required for food and fiber production. Planners, com-
munity officials, engineers, developers, builders, and home buyers can use it to
plan land use, select sites for construction, develop soil resources, or identify
special practices that may be needed to insure proper performance. Conserva-
tionists, teachers, students, and specialists in recreation, wildlife management,
waste disposal, and pollution control can use the soil survey to help them un-
derstand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be toco unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to use as septic tank absorp-
tion fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
location of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-

erative Extension Service.
e gy

Jerome C. Hytry
State Conservationist
Soil Conservation Service

vii
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CALUMET and MANITOWOC COUNTIES are in the
eastern part of Wisconsin. Calumet County is bordered
on the west by Lake Winnebago and on the east by
Manitowoc County. At its widest points, Calumet County
is about 18 miles east to west and 24 miles north to
south. The total area is about 251,520 acres, or 393
square miles. Of this total, about 45,184 acres is areas
of water. The population of Calumet County was 27,604
in 1970. Chilton, in the central part of the county, is the
county seat.

Manitowoc County is bordered on the east by Lake
Michigan and on the west by Calumet and Brown Coun-
ties. At its widest points, Manitowoc County is about 26
miles east to west and 30 miles north to south. The total
area is about 378,240 acres, or 591 square miles. Of this
total, about 896 acres is areas of water. The population
of Manitowoc County was 82,294 in 1970. Manitowoc, in
the eastern part of the county, is the county seat.

About 85 percent of the land area is in farms. The
main type of farming is dairying. The main crops are
corn, oats, and alfalfa.

This survey area is in the Southeastern Wisconsin Drift
Plain Land Resource Area. The soils are dominantly light
colored clayey and loamy soils that formed under forest
vegetation. Slope is the main management concern in
cultivating the soils in the survey area. Soils that have
slopes of more than 2 percent are subject to water
erosion if they are not protected. The nearly level soils
are mostly seasonally wet and need drainage.

General nature of the survey area

Norman E. Schmeichel and Bruno A. Zucollo, district conservation-
ists, Soil Conservation Service, helped prepare this section.

This section discusses climate, settlement and devel-
opment, transportation and industry, natural resources,
and farming in the survey area.

Climate

Calumet and Manitowoc Counties are on the northern
edge of the Corn Belt. Most areas of these counties are
in dairy farms, and some acreage is in vegetable crops
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grown for processing. Except for field corn, most of the
crops grown are cool-weather crops.

The climate of Calumet and Manitowoc Counties is
continental, characterized by marked changes in weather
common to the latitude and the interiors of large land
areas. A small, narrow belt adjacent to Lake Michigan
has a modified continental climate. Lake Michigan’s influ-
ence is strongest in spring, summer, and fall.

There is a tendency for extremes in the climate. Spring
is often slow in arriving and is a mixture of warm and
cold periods. As summer approaches, precipitation is
less frequent but increases in intensity. Several hot and
humid periods in summer last only a few days. Cool
periods can occur in any month in summer. Dew, which
is often heavy, forms in most mornings. Fall arrives sud-
denly early in October and often lingers into November.
In nearly every year, after the first killing freeze, there
are periods of days that are abnormally warm and that
have generally clear and sunny skies and cool nights.
The change from fall to winter is often abrupt.

The average date of the last 32 degree freeze in
spring is May 17, and the first freeze in fall is October 2.
The growing season, which is the number of days be-
tween the last 32 degree freeze in spring and the first in
fall, averages 138 days. It varies slightly within the
county, depending on nearness to water and location,
that is, in a valley or on a hilltop or slope.

Precipitation generally is adequate for agricultural pur-
poses, although in July and August there is some defi-
ciency in soil moisture. Severe drought affecting crops is
rare. Most of the precipitation in summer falls in the form
of showers that tend to vary greatly in intensity.

Dry days are important in curing hay in the field; a dry
day is one in which less than 0.1 inch of rain falls. The
number of dry days averages 22 in June and 25 each in
July and August.

Hail falls on about 2 days a year, but in extreme years
it falls on about 5 to 10 days.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Chilton for the period
1930 to 1959. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring.

In winter the average temperature is 20 degrees F,
and the average daily minimum temperature is 11.8 de-
grees. The lowest temperature on record, which oc-
curred at Chilton in January 1951, is -33 degrees. In
summer the average temperature is 68.8 degrees, and
the average daily maximum temperature is 80.9 degrees.

Of the total annual precipitation, 19.12 inches, or 65.4
percent, usually falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 9 inches. The heaviest 1-day rainfall during the
period of record was 6.39 inches at Manitowoc on July
23, 1920. There are thunderstorms each year, and most
occur in June and July.

SOIL SURVEY

Average seasonal snowfall is 43.8 inches. The maxi-
mum monthly snowfall during the period of record was
29.5 inches. The average date when there is 1 inch or
more of snowfall in 1 day is November 21. The chance
of this amount of snowfall by October 21 is 1 in 10 years
and by December 22, 9 in 10 years.

The percentage of possible sunshine is 60 in summer
and 40 in winter. The prevailing wind is from the west,
northwest, and southwest. Average windspeed is high-
est, 13 miles per hour, in April and November.

Settlement and development

The land now included in Calumet County was prob-
ably first visited in 1634 by Jean Nicolet, a French ex-
plorer (4). The county was formed from a part of Brown
County in 1836 and named after an Indian village on the
shore of Lake Winnebago. The county was organized in
1843, and its present boundaries were established in
1848.

Father Marquette and Louis Joliet first skirted Man-
itowoc County along the shore of Lake Michigan in 1673.
It was established as a county in 1836, and its present
boundaries were established in 1850.

The first settlement in the survey area was concerned
with harvesting timber, which was abundant. Water
power was developed to saw the logs. Logs were
shaped into boards and shingles and transported by
water to Milwaukee, Chicago, and more distant markets.
Fishing enterprises were established around Lake Michi-
gan to take advantage of the abundance of whitefish in
the lake. During this period, the city of Manitowoc grew
as an important lake port.

As the timber was removed, wheat farming became
the main enterprise. About 1870, wheat farming gave
way to diversified farming. Eventually dairy farming
became the main farming enterprise.

Both counties were at one time inhabited by Indians.
In the early years, immigration into the counties was
light. In the first census, taken in 1850, a total of 1,743
people lived in Calumet County and 3,702 in Manitowoc
County. The population of the survey area increased
rapidly between 1850 and 1860. It continued to increase
but at a slower rate 'until about 1950. The census of
1970 showed that both counties were decreasing in pop-
ulation.

Transportation and industry

The first means of transportation was by boat because
of the many watercourses throughout the survey area. In
about 1840 the first county road was surveyed, and in
1872 the first railroad was established. Since this time
many miles of roads have been built, and only a few
plac(:jes are more than one-half mile from the nearest
road.



CALUMET AND MANITOWOC COUNTIES, WISCONSIN

Calumet County has a well developed highway system
consisting of two U.S. highways and four state highways.
Manitowoc County has three U.S. highways and eight
state highways. There is either a county or a town road
on nearly.every section line within the survey area. The
survey area is also served by more than a dozen truck
lines that haul freight. Commercial bus service is availa-
ble throughout.

Calumet and Manitowoc Counties are served by three
railroads. Commercial airline service and aircraft charter
service are available at the Manitowoc Municipal Airport.

The port of Manitowoc handies more than two million
short tons of cargo each year. Through the St. Lawrence
Seaway this port can ship cargo to any port in the world.

Calumet County has seen a rapid expansion of manu-
facturing industries during the past several decades. The
county remains mainly agricultural, but manufacturing
employs more people than does farming. in 1970, there
were 4,303 people employed in manufacturing and 1,496
people employed as farmers and farm laborers (72).
Many people are employed in the metalworking and ma-
chinery industries.

Manitowoc County has attained a high degree of
urban-industrial development. In 1970, there were 13,621
people employed in manufacturing and 2,318 people em-
ployed as farmers and farm laborers (73). The county
has diversified manufacturing. It is well known for its
aluminum goods and, particularly during World War i, for
shipbuilding. Other industries produce aluminum prod-
ucts, heavy construction machinery, electrical equipment,
food, furniture, paper products, and mineral products.

Natural resources

Soil and water are the two most important natural
resources in the survey area.

Much of the topography of the survey area is con-
trolled by the underlying bedrock. The Niagara escarp-
ment, which is a part of the Niagara dolomite formation,
parallels the east shore of Lake Winnebago. The survey
area is in the Eastern Ridges and Lowlands geographical
province of Wisconsin (6). The highest point in the
survey area is in the town of Stockbridge, Calumet
County, where the elevation is 1,128 feet above sea
level. The lowest point is the surface of Lake Michigan,
which is 5680 feet above sea level.

The soils in the survey area formed mostly in glacial
drift of Wisconsin Age. They are mostly nearly level and
gently sloping and are medium in natural fertility. The
various advances of the glacial ice masses deposited
different types of till in which many of the soils devel-
oped.

Valders till, which was deposited by the last major
glacial advance, is common in the survey area. It occurs
in about two-thirds of Calumet County and in one-half of
Manitowoc County. Valders till is easily recognized by its

red color and clayey texture. Kewaunee and Manawa
soils formed in Valders till.

Cary till was deposited by an earlier ice advance. In
many areas it underlies Valders till. Two lobes of Cary till
were deposited in the survey area. One of the lobes is in
the southwestern corner of Manitowoc County and ex-
tends into the southern part of Calumet County. This
lobe of Cary till is easily distinguished from the Valders
and the other Cary lobe by its yellowish color, loam or
sandy loam texture, and high content of calcium carbon-
ate. The major soils in this lobe of Cary till are Hoch-
heim, Lamartine, and Theresa soils.

The other lobe of Cary till is in the northwestern part
of Manitowoc County. It is reddish in color, has a lower
content of calcium carbonate, and is sandy loam, loam,
or clay loam. The major soils in this lobe of Cary till are
Hortonville, Symco, and Waymor soils.

The thickness of the glacial drift ranges from a trace
to more than 150 feet throughout the survey area. The
major soils that formed in a trace of drift over dolomite
bedrock are Channahon, Kolberg, and Whalan soils. The
dolomite is used for construction purposes and agricul-
tural lime.

Melt water from the receding ice masses deposited
sand and gravel as river terraces, eskers, kames, and
outwash plains. Boyer and Lutzke soils are the major
soils underlain by sand and gravel. The sand and gravel
is used for road construction.

Most of the early settlements were along rivers and
lakes. Early settlers used water as a source of power to
cut lumber. Water also served as a means of transporta-
tion and provided fish for food. The survey area has an
excellent supply of underground water. Potable water is
available in almost every part of the survey area, al-
though it is sometimes necessary to drili to 200 feet or
more to tap an adequate supply.

The main aquifer is the Niagara Dolomite formation.
This aquifer begins at the Niagara escarpment adjacent
to Lake Winnebago and continues eastward to Lake
Michigan.

The general flow of surface water is toward Lake
Michigan. Surface water includes about 34 miles of Lake
Michigan shoreline, 22 miles of Lake Winnebago shore-
line, eight rivers, and many streams and lakes. The
survey area has more than 30 small to medium-sized
lakes. Many areas are subject to flooding or ponding
during periods of peak runoff.

Farming

Except for small clearings used to grow food crops for
home use, there was very little farming in the survey
area until about 1850. Between 1850 and 1870, wheat
was the main crop. After 1870, dairy farms began to
increase in number and are now the most prominent in
the survey area. Cash crop farming is also important.
The common dairy farm crops are corn, oats, and alfalfa.



The common cash crops are wheat and vegetables, in-
cluding peas, sweet corn, potatoes, beans, beets, and
carrots.

In 1969, 89 percent of the land in Calumet County and
80 percent of the land in Manitowoc County were in
farms. Hay, mainly alfalfa, is the major crop; 152,139
acres were harvested in 1969. Small grain is the second
largest crop; 87,959 acres were harvested in 1969. Corn
was the third largest crop; 60,964 acres were harvested
in 1969. Only about 39 percent of the corn acreage is
harvested for grain; the remainder is used largely for
corn silage.

The number of farms in the survey area is decreasing,
and the average size is increasing. In 1964, there were
4,103 farms in the survey area with an average size of
123 acres. In 1969, there were 3,612 farms with an
average size of 135 acres.

Each year more cropland is being used as sites for
houses and for recreation and other nonfarm uses. In
spite of this decrease in land used for farming, produc-
tion in the county has increased.

Only about 7 percent of the labor force in Calumet
County and 9 percent in Manitowoc County are farmers
or farm laborers. Agricultural gross sales are slightly
higher than sales of manufactured products; thus, farm-
ing is the main enterprise in the survey area.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

After classifying and naming the soils, the soil scien-
tists drew the boundaries of the individual soils on aerial
photographs. These photographs show woodlands, build-
ings, field borders, roads, and other details that help in
drawing boundaries accurately. The soil map at the back:
of this publication was prepared from aerial photographs.
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The areas shown on a soil map are called map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few
have little or no soil. Map units are described under
“General soil map for broad land-use planning” and
“Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their characteristics may be modified during
the course of the survey. New interpretations are made
for local use, mainly through field observations of differ-
ent soils in different uses under different levels of man-
agement. Also, data are assembled from other sources,
such as test results, records, field experience, and state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
soils.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
usable to farmers, woodland managers, engineers, plan-
ners, developers and builders, home buyers, and others.

General soil map for broad land-use
planning

The general soil map at the back of this publication
shows map units that have a distinct pattern of soils,
relief, and drainage. Each map unit is a unique natural
landscape. Typically, a map unit consists of one or more
major soils and some minor soils. It is named for the
major soils. The soils making up one unit can occur in
other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscape in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

The map units in this survey have been grouped into 6
general kinds of landscapes for broad interpretative pur-
poses. Each of the broad groups and their included map
units are described on the following pages.
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Map units on the general soil map do not fully agree
with those on the general soil map for adjacent counties
published at a different date. Differences in the maps are
the result of improvement in the classification of soils,
particularly in the modification or refinement in soil series
concepts. More precise and detailed maps are needed
because the uses of the general soil maps have expand-
ed in recent years; the more modern maps meet this
need. Another difference in maps is the pattern of occur-
rence of the major soils or the range in slope that is
permitted within map units in different surveys.

Areas dominated by soils that formed in
glacial till

This group of map units makes up about 64 percent of
the survey area. The soils are nearly level to moderately
steep. They have a loamy surface layer and a loamy or
clayey subsoil and substratum. They are well drained to
poorly drained and are moderately permeable to slowly
permeable.

Most of the soils are in cropland. Corn, small grains,
and hay are the main crops. Some of the steeper soils
and undrained wet soils are used for pasture, as wood-
land, or as wildlife habitat.

The soils in this group have fair to poor potential for
use as septic tank absorption fields. Wetness, slope, and
permeability are the main limitations.

1. Kewaunee-Manawa-Poygan

Nearly level to sloping, well drained to poorly drained
soils that have a dominantly clayey subsoil and substra-
tum

This map unit consists of soils on undulating ground
moraines made up of knolls, ridges, and plains that are
dissected by drainageways and broad depressions. The
soils are mostly nearly level to sloping, but along the
sides of drainageways and on escarpments they are
steeper.

This map unit makes up about 44 percent of the
survey area. It consists of about 50 percent Kewaunee
soils, 25 percent Manawa soils, 5 percent Poygan soils,
and 20 percent minor soils (fig. 1).

Kewaunee soils are on convex knolis and ridges on
glacial till uplands. They are gently sloping and sloping
and are well drained. Typically, the surface layer is dark
brown loam about 8 inches thick. The subsoil is about 15
inches thick. The upper part is reddish brown, firm clay
loam, and the lower part is reddish brown, firm clay. The
substratum to a depth of 60 inches is reddish brown
clay.

Manawa soils are on concave side slopes and in
drainageways and depressions on till plains and in lacus-
trine basins. They are nearly level and gently sloping and
are somewhat poorly drained. Typically, the surface layer

Figure 1.—Typical pattern of soils in the Kewaunee-Manawa-Poygan map unit.
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Figure 2.—Typical pattern of soils in the Hortonville-Symco map unit.

is very dark brown silt loam about 7 inches thick. The
subsoil is about 15 inches thick. The upper part is brown,
mottled, friable silty clay loam, and the lower part is
reddish brown, mottled, firm clay. The substratum to a
depth of 60 inches is reddish brown, mottled, firm silty
clay.

Poygan soils are in depressions and drainageways on
till plains and in lacustrine basins. They are nearly level
and are poorly drained. Typically, the surface layer is
black silty clay loam about 10 inches thick. The subsoil
is about 9 inches thick. The upper part is grayish brown,
mottled, firm silty clay, and the lower part is reddish
brown, mottled, firm clay. The substratum to a depth of
60 inches is reddish brown, firm clay that has light gray
secondary lime concretions.

The minor soils include the Kolberg, Mosel, Tustin,
and Willette soils. Kolberg soils are gently sloping and
sloping and are well drained. They are on convex knolls
and are intermingled with Kewaunee soils. Kolberg soils
are in areas where dolomite is at a depth of 20 to 40
inches. Mosel soils are nearly level and gently sloping
and are somewhat poorly drained. They are in drain-
ageways and on concave side slopes, and they are inter-
mingled with Manawa soils. Mosel soils are in areas
where loamy deposits as much as 36 inches thick overlie
clay. Tustin soils are gently sloping and sloping and are
well drained. They are on convex knolls where sandy
deposits as much as 36 inches thick overlie clay. Willette
soils are nearly level. They are in depressions and have
16 to 51 inches of organic material over clay.

The major soils in this map unit have good potential
for the cultivated crops commonly grown in the survey
area. Most of the soils are used for cultivated crops such
as corn, small grains, and alfalfa. The steeper soils and
undrained wet soils are used for pasture or as wildlife
habitat. In some small areas the soils are used as wood-
land. The main enterprise is growing crops for dairying.
In some areas the soils are used for specialty crops,
which include sweet corn, peas, beets, and beans.

The main management concerns in using the major
soils for crops are controlling water erosion, improving
drainage, and maintaining tilth and fertility.

The major soils in this map unit have severe limitations
for use as septic tank absorption fields.

2. Hortonville-Symco

Nearly level to moderately steep, well drained and some-
what poorly drained soils that are loamy throughout

This map unit consists of soils on ground moraines
made up of ridges, knolls, and plains that are dissected
by drainageways. The soils are mostly nearly level to
sloping, but along the sides of drainageways and on
escarpments they are moderately steep.

This map unit makes up about 11 percent of the
survey area. It consists of about 70 percent Hortonville
?foils, )20 percent Symco soils, and 10 percent minor soils

ig. 2).
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Hortonville soils are on convex ridges and knolls on till
plains and moraines. They are gently sloping to moder-
ately steep and are well drained. Typically, the surface
layer is very dark grayish brown silt loam about 7 inches
thick. The subsoil is about 18 inches thick. The upper
part is dark brown and brown, friable loam; the middle
part is reddish brown, friable clay loam; and the lower
part is reddish brown, friable loam. The substratum to a
depth of 60 inches is reddish brown, friable loam.

Symco soils are on the concave lower side slopes and
in drainageways on till plains and ground moraines. They
are nearly level and gently sloping and are somewhat
poorly drained. Typically, the surface layer is very dark
grayish brown silt loam about 8 inches thick. The subsoil
is about 20 inches thick. The upper part is dark brown,
mottled, friable loam; the middle part is brown, mottled,
friable clay loam; and the lower part is reddish brown,
mottled, friable loam. The substratum to a depth of 60
inches is reddish brown, mottled, friable loam.

The minor soils include the Boyer, Brookston,
Kewaunee, and Manawa soils. Boyer soils are gently
sloping and sloping and are well drained. Kewaunee
soils are gently sloping to steep. They are in similar
positions on the landscape as the Hortonville soils and
are intermingled throughout the area of this map unit.
Brookston soils are nearly level and are very poorly
drained. They are in depressions and broad drain-
ageways. Manawa soils are nearly level and gently slop-
ing and are somewhat poorly drained. They are in similar

positions on the landscape as the Symco soils and are
intermingled throughout the area of this map unit.

The soils in this map unit have good potential for the
cultivated crops grown in the area. Most of the soils are
used for cultivated crops such as corn, small grains, and
alfalfa. Steeper soils and undrained wet soils are used
for pasture or as wildlife habitat. In some small areas the
soils are used as woodland. The main enterprise is grow-
ing crops for dairying. In some areas the soils are used
for specialty crops, which include sweet corn, peas,
beets, and beans.

The main management concerns in using the major
soils for crops are controlling water erosion, improving
drainage, and maintaining tilth and fertility.

The gently sloping and sloping Hortonville soils have
moderate limitations for use as septic tank absorption
fields. Symco soils and the moderately steep Hortonville
soils have severe limitations for this use.

3. Hochheim-Lamartine-Mayyville

Nearly level to moderately steep, well drained to some-
what poorly drained soils that are loamy throughout

This map unit consists of soils on ground moraines
made up of broad knolls and ridges that are dissected by
drainageways. The soils are mostly nearly level tn slop-
ing, but on the sides of drainageways and on escarp-
ments they are moderately steep.

This map unit makes up about 9 percent of the survey
area. It consists of about 50 percent Hochheim soils, 20
percent Lamartine soils, 15 percent Mayville soils, and
15 percent minor soils (fig. 3).

=

Figure 3.—Typical pattern of soils in the Hochheim-Lamartine-Mayville map unit.



Hochheim soils are on convex knolls on drumlins and
ground moraines. They are gently sloping to moderately
steep and are well drained. Typically, the surface layer is
dark brown loam about 7 inches thick. The subsoil is
about 14 inches thick. The upper part is dark yellowish
brown, friable loam; the middle part is dark brown, friable
clay loam; and the lower part is dark yellowish brown,
friable loam. The substratum to a depth of 60 inches is
light yellowish brown, friable gravelly loam.

Lamartine soils are on concave side slopes in drain-
ageways and depressions on till plains. They are nearly
level and gently sloping and are somewhat poorly
drained. Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick and dark brown siit
loam 2 inches thick. The subsoil is about 22 inches thick.
The upper part is dark yellowish brown, mottled, friable
silt loam, and the lower part is brown, mottled, friable
clay loam. The substratum to a depth of 60 inches is
pale brown, mottled, friable loam.

Mayville soils are on concave lower side slopes on
broad flats between drumlins on till plains. They are
between Hochheim and Lamartine soils on the land-
scape. Mayville soils are nearly level and gently sloping
and are moderately well drained. Typically, the surface
layer is very dark grayish brown silt loam about 8 inches
thick. The subsoil is about 26 inches thick. The upper
part is dark yellowish brown, friable silty clay loam and
silt loam, and the lower part is yellowish brown and
grayish brown, friable clay loam. The substratum to a
depth of 60 inches is light yellowish brown, mottled,
friable loam.

The minor soils include the Dodge, Pella, and Theresa
soils. Dodge soils are gently sloping and are well
drained. They are on slightly convex side slopes above
the Mayville soils. Pella soils are nearly level and are
poorly drained. They are in depressions and broad drain-
ageways. Theresa soils are gently sioping and are well
drained. They are intermingled with Hochheim soils
throughout the area of this map unit. Theresa soils have
a thicker silty mantle than the Hochheim soils.

The soils in this map unit have good potential for the
cultivated crops commonly grown in the survey area.
Most of the soils are used for cultivated crops such as
corn, small grains, and alfalfa. Steeper soils are used for
pasture or as wildlife habitat. In some small areas the
soils are used as woodland. The main enterprise is grow-
ing crops for dairying. In some areas the soils are used
for specialty crops, which include sweet corn, peas, and
beans.

The main management concerns in using the major
soils for crops are controlling water erosion, improving
drainage, and maintaining tilth and fertility.

Hochheim soils have moderate limitations for use as
septic tank absorption fields. Mayville and Lamartine
soils have severe limitations for this use.
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Areas dominated by soils that formed in
lacustrine deposits

This group of map units makes up about 10 percent of
the survey area. The soils are nearly level to sloping.
They formed in loamy and clayey deposits. They are well
drained to poorly drained and are moderately permeable
or moderately slowly permeable.

Most of the soils are in cropland. Corn, small grains,
and hay are the major crops. Some of the soils are used
for specialty crops, which include sweet corn, peas,
beans, and beets. Undrained wet soils are used for pas-
ture, as woodland, or as wildlife habitat.

Most soils in this group have poor potential for use as
septic tank absorption fields because of wetness or slow
permeability.

4. Zurich-Mundelein-Briggsville

Nearly level to sloping, well drained to somewhat poorly
drained soils that have a loamy or clayey subsoil

This map unit consists of soils in glacial lake basins
that are dissected by drainageways. The soils are mostly
nearly level and gently sloping, but on the side slopes of
drainageways they are sloping.

This map unit makes up about 3 percent of the survey
area. It consists of about 40 percent Zurich soils, 15
percent Mundelein soils, 15 percent Briggsville soils, and
30 percent minor soils (fig. 4).

Zurich soils are on convex side slopes in glacial lake
basins. They are gently sloping and sloping and are well
drained. Typically, the surface layer is very dark grayish
brown silt loam about 7 inches thick. The subsoil is
about 15 inches thick. The upper part is dark brown,
friable silty clay loam, and the lower part is brown, friable
silt loam. The substratum to a depth of 60 inches is
brown, mottled, friable silt loam..

Mundelein soils are on concave side slopes in glacial
lake basins and depressions. They are nearly level and
gently sloping and are somewhat poorly drained. Typical-
ly, the surface layer is very dark brown silt loam about'9
inches thick. The subsoil is brown, mottled, friable silt
loam and silty clay loam about 17 inches thick. The
substratum to a depth of 60 inches is pinkish gray and
brown, stratified silt and very fine sand.

Briggsville soils are on convex knolls in glacial lake
basins and on side slopes of drainageways. They are
gently sloping and sloping and are well drained and
moderately well drained. Typically, the surface layer is
dark brown silt loam about 6 inches thick. The subsoil is
about 25 inches thick. The upper part is reddish brown,
friable silt loam, and the lower part is reddish brown, firm
silty clay loam and silty clay. The substratum to a depth
of 60 inches is reddish brown, mottled, stratified silt
loam, silty clay loam, and fine sandy loam.
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The minor soils include the Manawa, Nichols, Pelia,
and Shiocton soils. Manawa and Shiocton soils are
nearly level and gently sloping. They are in similar posi-
tions on the landscape as the Mundelein soils and are
intermingled throughout the area of this map unit.
Manawa and Shiocton soils are somewhat poorly
drained. Nichols soils are gently sloping and sloping and
are well drained. Like the Zurich and Briggsville soils,
they are in lake basins and on side slopes of drain-
ageways. Pella soils are poorly drained; they are nearly
level soils in depressions and broad drainageways.

The major soils in this map unit have good potential
for the cultivated crops commonly grown in the survey
area. Most of the soils are used for cultivated crops such
as corn, small grains, and alfalfa. Some sloping and
undrained wet soils are used for pasture or as woodland.
The main enterprises are growing crops for dairying and
growing specialty crops, which include sweet corn, peas,
beans, and beets.

The main management concerns in using the major
soils for crops are controlling water erosion, improving
drainage, and maintaining tilth and fertility.

The well drained Zurich soils have slight limitations for
use as septic tank absorption fields. The moderately well

drained Zurich, Mundelein, and Briggsville soils have
severe limitations for this use.

5. Pella-Mundelein-Shiocton

Nearly level and gently sloping, somewhat poorly drained
and poorly drained soils that are dominantly loamy
throughout

This map unit consists of soils on till plains and in
glacial lake basins. The soils are mostly nearly level, but
in some areas they are gently sloping.

This map unit makes up about 6 percent of the survey
area. It consists of about 30 percent Pella soils, 10
percent Mundelein soils, 10 percent Shiocton soils, and
50 percent minor soils.

Pella soils are on plane slopes in depressions on till
plains. They are nearly level and are poorly drained.
Typically, the surface layer is black silt loam about 10
inches thick. The subsoil is about 20 inches thick. It is
grayish brown, mottled, friable silty clay loam. The upper
part of the substratum is grayish brown, mottled, friable
silty clay loam about 6 inches thick. The lower part of
the substratum to a depth of 60 inches is grayish brown,
mottled, friable silt loam.

Figure 4.—Typical pattern of soils in the Zurich-Mundelein-Briggsville map unit.
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Mundelein soils are on concave side slopes in glacial
lake basins and depressions. They are nearly level and
gently sloping and are somewhat poorly drained. Typical-
ly, the surface layer is very dark brown silt loam about 9
inches thick. The subsoil is brown, mottied, friable silt
loam and silty clay loam about 17 inches thick. The
substratum to a depth of 60 inches is pinkish gray and
brown, stratified silt and very fine sand.

Shiocton soils are on concave side slopes in drain-
ageways in glacial lake basins. They are nearly level and
gently sloping and are somewhat poorly drained. Typical-
ly, the surface layer is very dark grayish brown very fine
sandy loam about 9 inches thick. The subsoil is 12
inches thick. It is yellowish brown and light reddish
brown, mottled, very friable very fine sandy loam. The
substratum to a depth of 60 inches is mostly yellowish
brown, reddish brown, and light reddish brown, mottied
very fine sand; there are strata of silt in the lower part.

The minor soils include the Cosad, Manawa, Poygan,
and Wauseon soils. Manawa and Cosad soils are in lake
basins and drainageways. They are in positions on the
landscape similar to those of Shiocton and Mundelein
soils and are intermingled throughout the area of this
map unit.

The major soils in this map unit, if drained, have good
potential for the cultivated crops commonly grown in the
survey area. Most of the soils are used for cultivated
crops such as corn, small grains, and hay. Some un-
drained soils are used for pasture or as wildlife habitat.
In some small areas the soils are used as woodland.
The main enterprise is growing crops for dairying.

The main management concerns in using the major
soils for crops are improving drainage and maintaining
tilth and fertility.

All of the major soils in this map unit have severe
limitations for use as septic tank absorption fields.

Areas dominated by soils that formed in
glacial drift

This group of map units makes up about 11 percent of
the survey area. The soils are gently sloping to steep.
They formed on a complex topography of moraines,
outwash terraces, and lacustrine plains. They are well
drained and moderately well drained and are very rapidly
permeable to slowly permeable.

Most of the soils are in cropland. Corn, small grains,
and hay are the major crops. Moderately steep soils and
some sloping soils are used for pasture or as woodland.

Most gently sloping soils in this group have good po-
tential for use as septic tank absorption fields. Moderate-
ly steep and steep soils and slowly permeable, gently
sloping soils have poor potential for this use.

6. Kewaunee-Boyer-Nichols

Gently sloping to steep, well drained and moderately well
drained soils that are sandy, loamy, or clayey

This map unit consists of soils on moraines, outwash
terraces, and lacustrine plains. The soils are mostly
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gently sloping and sloping, but on the sides of moraines
and drumlins they are steep.

This map unit makes up about 8 percent of the survey
area. It consists of about 30 percent Kewaunee soils, 15
percent Boyer soils, 10 percent Nichols soils, and 45
percent minor soils (fig. 5).

Kewaunee soils are on convex knolls and hills on
moraines and drumlins on till plains. They are gently
sloping to steep and are well drained. Typically, the sur-
face layer is dark brown loam about 8 inches thick. The
subsoil is about 15 inches thick. The upper part is red-
dish brown, firm clay loam, and the lower part is reddish
brown, firm clay. The substratum to a depth of 60 inches
is reddish brown clay.

Boyer soils are on moraines, outwash plains, and ter-
races. They are gently sloping to moderately steep and
are well drained. Typically, the surface layer is very dark
grayish brown sandy loam about 6 inches thick and pale
brown sandy loam about 3 inches thick. The subsoil is
about 20 inches thick. The upper part is dark yellowish
brown, friable sandy loam; the middle part is brown,
friable gravelly sandy clay loam; and the lower part is
brown, friable gravelly sandy loam. The substratum to a
depth of 60 inches is yellowish brown, loose sand and
gravel.

Nichols soils are on convex knolls on lacustrine plains.
They are gently sloping and sloping and are well drained
and moderately well drained. Typically, the surface layer
is dark brown very fine sandy loam about 8 inches thick.
The subsoil is about 15 inches thick. The upper part is
pale brown, friable very fine sandy loam, and the lower
part is light brown, mottled, friable very fine sandy loam.
The substratum to a depth of 60 inches is very pale
brown, mottled, friable very fine sand that has thin silt
bands.

The minor soils include the Manawa, Pella, Poygan,
Shiocton, and Wasepi soils. Manawa, Shiocton, and
Wasepi soils are nearly level and gently sloping. They
are on concave side slopes and in drainageways.
Manawa soils are somewhat poorly drained and are in
drainageways adjacent to the Kewaunee soils. Shiocton
soils are somewhat poorly drained and are in drain-
ageways adjacent to the Nichols soils. Wasepi soils are
somewhat poorly drained and are in drainageways adja-
cent to the Boyer soils. Pella and Poygan soils are
poorly drained and are in depressions.

The major soils in this map unit have fair or good
potential for the cultivated crops commonly grown in the
survey area. Most of the soils are used for cultivated
crops such as corn, small grains, and alfalfa. Some mod-
erately steep soils are used for pasture or as wildlife
habitat. In some small areas the soils are used as wood-
land. The main enterprise is growing crops for dairying.

The main management concerns in using the major
soils for crops are controlling water erosion and main-
taining tilth and fertility.

Kewaunee soils have severe limitations for use as
septic tank absorption fields. The gently sloping Boyer
and Nichols soils have slight limitations and the sloping
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Figure 5.—Typical pattern of soils in the Kewaunee-Boyer-Nichols map unit.

Boyer and Nichols soils have moderate limitations for
this use.

7. Hochheim-Lutzke
Gently sloping to steep, well drained loamy soils

This map unit consists of soils on moraines and
kames. The soils are mostly sloping and moderately
steep.

This map unit makes up about 3 percent of the survey
area. It consists of about 45 percent Hochheim soils, 30
percent Lutzke soils, and 25 percent minor soils.

Hochheim soils are on convex knolls on drumlins and
ground moraines. They are gently sloping to steep and
are well drained. Typically, the surface layer is dark
brown loam about 7 inches thick. The subsoil is about 14
inches thick. The upper part is dark yellowish brown,
friable loam; the middle part is dark brown, friable clay
loam; and the lower part is dark yellowish brown, friable
loam. The substratum to a depth of 60 inches is light
yellowish brown, friable gravelly loam.

Lutzke soils are on convex knolls on outwash plains,
terraces, eskers, and kames. They are gently sloping to
moderately steep and are well drained. Typically, the
surface layer is very dark grayish brown sandy loam

about 6 inches thick. The subsoil is about 18 inches
thick. The upper part is dark brown, friable gravelly clay
loam, and the lower part is dark brown, friable gravelly
loam. The substratum to a depth of 60 inches is brown,
loose very gravelly sand.

The minor soils include the Nichols, Symco, and
Wasepi soils. Nichols soils are gently sloping and sloping
and are well drained and moderately well drained. They
are on convex knolls in old lake basins. Symco and
Wasepi soils are nearly level and gently sloping and are
somewhat poorly drained. They are on concave side
slopes and in drainageways.

The major soils in this map unit have fair to poor
potential for cultivated crops but have good potential for
use as woodland. Most of the soils are used as pasture
or woodland. Less sloping soils are used as cropland.
Some soils are a source of sand and gravel.

The main management concerns in using the major
soils for crops are controlling erosion and maintaining
tilth and fertility.

The sloping soils have moderate limitations and the
moderately steep soils have severe limitations for use as
septic tank absorption fields. The gently sloping soils
have slight limitations for this use.
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Areas dominated by soils that are
underlain by outwash deposits

This group of map units makes up about 6 percent of
the survey area. The soils are nearly level to moderately
steep. They formed in sandy or loamy deposits and are
underlain by sand or by sand and gravel. They are ex-
cessively drained to poorly drained and are rapidly per-
meable or very rapidly permeable in the substratum.

Some of the soils are in cropland. Corn, small grains,
and hay are the major crops. Other soils in this group
are used as woodland or wildlife habitat.

The gently sloping soils on knolls have good potential
for use as septic tank absorption fields. The nearly level
and gently sloping soils on concave side slopes have
poor potential for this use because of wetness.

8. Wasepi-Plainfield-Boyer

Nearly level to moderately steep, excessively drained to
somewhat poorly drained, sandy and loamy soils

This map unit consists of soils on moraines, terraces,
and outwash plains that are dissected by large drain-
ageways. The soils are mostly nearly level and gently
sloping, but on the side slopes of drainageways and on
escarpments they are sloping and moderately steep.

This map unit makes up about 2 percent of the survey
area. It consists of about 40 percent Wasepi soils, 25
percent Plainfield soils, 15 percent Boyer soils, and 20
percent minor soils.

Wasepi soils are in drainageways and on concave side
slopes of depressions on outwash plains and stream
terraces. They are nearly level and gently sloping and
are somewhat poorly drained. Typically, the surface layer
is very dark brown sandy loam about 7 inches thick and
brown, mottled sandy loam about 4 inches thick. The
subsoil is about 12 inches thick. The upper part is yel-
lowish brown, mottled, friable sandy loam, and the lower
part is brownish yellow, mottled, friable gravelly loamy
sand. The substratum to a depth of 60 inches is light
brownish gray, mottled, loose sand and gravel.

Plainfield soils are on convex knolls on stream ter-
races, on escarpments, and on the sides of moraines.
They are gently sloping to moderately steep and are
excessively drained. Typically, the surface layer is dark
brown loamy sand about 13 inches thick. The subsoil is
about 13 inches thick. The upper part is strong brown,
very friable sand, and the lower part is yellowish brown,
loose sand. The substratum to a depth of 60 inches is
strong brown and light yellowish brown, loose sand.

Boyer soils are on convex knolls on moraines,
outwash plains, and terraces. They are gently sloping
and sloping and are well drained. Typically, the surface
layer is very dark grayish brown sandy loam about 6
inches thick and pale brown sandy loam about 3 inches
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thick. The subsoil is about 20 inches thick. The upper
part is dark yellowish brown, friable sandy loam; the
middle part is brown, friable gravelly sandy clay loam;
and the lower part is brown, friable gravelly sandy loam.
The substratum to a depth of 60 inches is yellowish
brown, loose sand and gravel.

The minor soils include the Granby, Lutzke, and Oak-
ville soils. Granby soils are nearly level, are poorly
drained, and are in depressions. Lutzke soils are gently
sloping to moderately steep and are well drained. Oak-
ville soils are nearly level to sloping and are well drained.
Lutzke and Oakville soils are intermingled on convex
knolls and on side slopes along drainageways.

The major soils in this map unit have fair to poor
potential for the cultivated crops commonly grown in the
survey area. Most of the soils are used for cultivated
crops such as corn, small grains, and alfalfa. In some
small areas the soils are used for pasture, as woodland,
or as wildlife habitat. Some soils are used as a source of
sand and gravel. The main enterprise is growing crops
for dairying.

The main management concerns in using the major
soils for crops are controlling erosion and soil blowing,
improving drainage, and maintaining tiith and fertility.

Wasepi soils have severe limitations for use as septic
tank absorption fields. The gently sloping Plainfield and
Boyer soils have slight limitations and the sloping Plain-
field and Boyer soils have moderate limitations for this
use.

9. Granby-Oakville-Tedrow

Nearly level to sloping, well drained to poorly drained
soils that are dominantly sandy throughout

This map unit consists of soils on outwash plains that
are dissected by drainageways and on old beaches and
lake plains. The soils are mostly nearly level and gently
sloping, but on the side slopes of drainageways and in
depressions they are sloping.

This map unit makes up about 4 percent of the survey
area. It consists of about 30 percent Granby soils, 25
percent Oakville soils, 10 percent Tedrow soils, and 35
percent minor soils.

Granby soils are in broad depressions and drain-
ageways on outwash plains and old beaches. They are
nearly level and are poorly drained. Typically, the surface
tayer is black fine sandy loam about 10 inches thick. The
subsail is about 26 inches thick. The upper part is brown,
mottied, friable loamy fine sand, and the lower part is
light yellowish brown, mottled, loose fine sand. The sub-
stratum to a depth of 60 inches is brown, mottled, loose
fine sand.

Oakville soils are on convex ridges and knolls on
beach ridges and lake plains. They are nearly level to
sloping and are well drained. Typically, the surface layer
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is dark brown loamy fine sand about 9 inches thick. The
subsoil is about 29 inches thick. The upper part is strong
brown, friable fine sand, and the lower part is yellowish
brown, loose fine sand. The substratum to a depth of 60
inches is white, loose fine sand.

Tedrow soils are on concave side slopes in drain-
ageways on lake plains and old beaches. They are
nearly level and gently sloping and are somewhat poorly
drained. Typically, the surface layer is dark brown loamy
fine sand about 7 inches thick. The subsoil is about 18
inches thick. The upper part is strong brown, friable fine
sand, and the lower part is yellowish brown, mottled,
loose fine sand. The substratum to a depth of 60 inches
is yellowish brown, mottled, loose fine sand.

The minor soils include the Adrian, Cosad, and Tustin
soils. Adrian soils are nearly level and very poorly
drained. They are in depressions and are mostly sur-
rounded by Granby soils. Cosad soils are nearly level
and gently sloping and are somewhat poorly drained.
They are on concave side slopes and in drainageways.
Cosad soils are in positions on the landscape similar to
those of the Tedrow soils. Tustin soils are gently sloping
and are well drained. They are on convex ridges and
knolls. Tustin soils are in similar positions on the land-
scape as the Oakuville soils.

The major soils in this map unit have poor potential for
the crops commonly grown in the survey area and for
woodland. Most of the soils are used as woodland and
wildlife habitat. In some small areas the soils are used
for pasture or cropland. Most of this map unit is in a
state park.

The main management concerns in using the major
soils for crops are controlling soil blowing, improving
drainage, and maintaining fertility.

Granby and Tedrow soils have severe limitations for
use as septic tank absorption fields. The gently sloping
Oakville soils have slight limitations for this use.

Areas dominated by organic soils

Map unit 10 makes up about 9 percent of the survey
area. The soils are nearly level. They formed in organic
material that is more than 16 inches thick. They are very
poorly drained and are moderately rapidly permeable in
the upper part. The substratum is moderately rapidly
permeable to very slowly permeable.

Most of the soils are in natural vegetation of trees and
sedges. In some small areas the soils are used for pas-
ture. Most of the soils have poor potential for cropland.

These soils have poor potential for use as septic tank
absorption fields because of wetness.

10. Houghton-Palms-Willette

Nearly level, very poorly drained organic soils

This map unit consists of soils in glacial lake basins
and on till plains.
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This map unit makes up about 9 percent of the survey
area. It consists of about 50 percent Houghton soils, 15
percent Palms soils, 10 percent Willette soils, and 25
percent minor soils.

Houghton soils are in depressions in glacial lake
basins. They are nearly level and are very poorly
drained. Typically, the organic layer is black and dark
yellowish brown muck to a depth of about 72 inches.

Palms soils are in depressions in glacial lake basins.
They are nearly level and are very poorly drained. Typi-
cally, the organic layer is black, very dark grayish brown,
and very dark brown muck about 36 inches thick. The
substratum to a depth of 60 inches is gray stratified silt
and very fine sand.

Willette soils are in depressions on till plains and in
glacial lake basins. They are nearly level and are very
poorly drained. Typically, the organic layer is black muck
about 28 inches thick. The substratum to a depth of 60
inches is dark gray silty clay in the upper part and brown
silty clay in the lower part.

The minor soils include the Adrian, Pella, and Poygan
soils. Adrian soils are nearly level and are very poorly
drained. They are organic soils in depressions and bogs.
They have a sand substratum. Pella and Poygan soils
are nearly level and are poorly drained. They are in a
slightly higher position on the landscape and surround
the major soils in this map unit.

Most of the soils are in natural vegetation of trees and
sedges, which provide habitat for wildlife. In some small
areas the soils are used for pasture. The major soils
have poor potential for crops, pasture, and woodland.

The main management concerns in using the major
soils for crops are improving drainage and controlling soil
blowing and subsidence.

The major soils have severe limitations for use as
septic tank absorption fields.

Areas dominated by soils that are
underlain by dolomite

Map unit 11 makes up about 1 percent of the survey
area. The soils are gently sloping and sloping. They
formed in loamy and clayey deposits over dolomite. They
are well drained and are moderately permeable or mod-
erately slowly permeable.

Most of the soils are used as cropland. In some areas
the soils are used as woodland, for pasture, or as wildlife
habitat. The bedrock in some areas is a source of stone
for construction and for agricultural lime.

Most of the soils have poor potential for use as septic
tank absorption fields because of depth to rock.

11. Channahon-Whalan-Kolberg

Gently sloping and sloping, well drained loamy soils that
have a dolomite substratum

This map unit consists of soils on uplands where dolo-
mite is within 10 to 40 inches of the surface.
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This map unit makes up about 1 percent of the survey
area. It consists of about 40 percent Channahon soils,
25 percent Whalan soils, 20 percent Kolberg soils, and
15 percent minor soils.

Channahon soils are on convex knolls and ridges on
uplands. They are gently sloping and sloping and are
well drained. Typically, the surface layer is very dark
grayish brown loam about 8 inches thick. The subsoil is
about 10 inches thick. The upper part is dark brown,
friable clay loam, and the lower part is light brown, friable
clay loam. The substratum, at a depth of about 18
inches, is white dolomite.

Whalan soils are on convex knolls and ridges on up-

lands. They are gently sloping and are well drained.
Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsurface layer is brown
silt loam about 4 inches thick. The subsoil is about 20
inches thick. The upper part is brown and dark brown,
friable silt loam, and the lower part is reddish brown, firm
silty clay. The substratum, at a depth of 32 inches, is
light gray dolomite.

Kolberg soils are on convex knolls and ridges on up-
lands. They are gently sloping and sloping and are well
drained. Typically, the surface layer is dark brown loam
about 8 inches thick. The subsoil is about 21 inches
thick. The upper part is reddish brown, firm clay loam;
the middle part is reddish brown, firm clay; and the lower
part is reddish brown, firm gravelly clay loam. The sub-
stratum, at a depth of about 29 inches, is white fractured
dolomite. .

The minor soils include the Kewaunee and Hochheim
soils. Kewaunee soils are gently sloping to steep and are
well drained. Hochheim soils are gently sloping to mod-
erately steep and are well drained. Kewaunee and Hoch-
heim soils are on convex knolls and ridges where the
dolomite is more than 60 inches from the surface.

The major soils in this map unit have fair to poor
potential for use as cropland and good potential for use
as woodland. Most of the soils are used as cropland.
Some sloping to steep soils are used as woodland, for
pasture, or as wildlife habitat. The substrata of the major
soils are a source of stone for construction and for
agricultural lime. The main enterprise is growing crops
for dairying.

The main management concerns in using the major
soils for crops are controlling erosion and maintaining
tilth and fertility.

The major soils in this map unit have severe limitations
for use as septic tank absorption fields.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
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food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have profiles that are almost alike make up
a soil series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all
the soils of a series have major horizons that are similar
in composition, thickness, and arrangement in the profile.
A soil series commonly is named for a town or geo-
graphic feature near the place where a soil of that series
was first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, wetness, or other characteristics that
affect their use. On the basis of such differences, a soil
series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or man-
agement. For example, Hochheim loam, 2 to 6 percent
slopes, is one of several phases within the Hochheim
series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Oakville-Granby complex, 0 to 4 percent
slopes, is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Dune
land is an example. Some of these areas are too small
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to be delineated and are identified by a special symbol
on the soil map.

The acreage and proportionate extent of each map
unit are given in table 3, and information on properties,
limitations, capabilities, and potentials for many soil uses
is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

Soil descriptions

Ac—Adrian muck. This soil is nearly level and very
poorly drained. It is in depressions in old glacial lake
basins that are subject to frequent flooding. The areas
are irregular in shape and range from 5 to 80 acres in
size. Slopes range from 0 to 2 percent.

Typically, the upper layer is black muck about 12
inches thick. Below this is dark reddish brown muck
about 28 inches thick. The substratum to a depth of 60
inches is brown, loose sand. In small areas this soil has
thin layers of mucky peat and peat above the substra-
tum.

Included with this soil in mapping are small areas of
Granby soils, which make up as much as 5 percent of
this map unit. Granby soils are poorly drained and are in
slightly higher positions on the landscape than the
Adrian soil.

Permeability is moderately rapid in the organic layer
and rapid in the substratum. The available water capacity
is very high. Runoff is slow. The shrink-swell potential is
low in the substratum. Most plant roots are restricted in
this soil by the high water table. This soil is neutral or
mildly alkaline. The organic matter content is very high,
and natural fertility is low. This soil is saturated to a
depth of less than 1 foot during wet periods.

Most areas of this soil are in natural vegetation. This
soil has fair potential for specialty crops and poor poten-
tial for building site development and sanitary facilities.

This soil is poorly suited to cropland. A short growing
season due to frost late in spring and early in fall limits
the type of crops that can be grown. Most areas also do
not have an adequate outlet for surface and subsurface
drainage systems. Specialized equipment that does not
become mired when cultivating and harvesting is
needed. There is a hazard of soil blowing and of subsi-
dence in areas that are artificially drained and are used
as cropland.

This soil is poorly suited to pasture. The surface layer
has very poor ftrafficability, and the use of this soil is
restricted to dry periods.

This soil is poorly suited to woodland use. It has
severe limitations for equipment operation. The hazards of
windthrow, seedling mortality, and plant competition are
severe. Harvesting operations are restricted to winter,
when the ground is frozen. Planting on ridges generally
is done by hand. Trees on this soil are shallow rooted,
and windthrow is a severe hazard. Clearcutting or area
selection harvesting can overcome this hazard. Flooding
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is frequent, and seedling survival is difficult because of
the waterlogged soil. Spraying or scalping the existing
grasses and sedges can control plant competition. Older
trees that are tolerant of waterlogged conditions grow
rapidly. Roads or streets through areas of this soil
should be planned so that the ground water flow is not
hindered.

This soil is poorly suited to building site development
because of flooding, wetness, and the low strength of
the organic material. Local roads and streets constructed
on this soil are subject to damage from wetness, frost
heave, and subsidence; therefore, all organic material
should be removed, and coarse-textured base material
should be added. A drainage system is needed to
remove excess water from the road area. This soil is
poorly suited to use as septic tank absorption fields
because of fiooding and wetness.

Capability subclass IVw; woodland suitability subclass
3w.

As—Aquents, sloping. These soils are gently sloping
and sloping and somewhat poorly drained and poorly
drained. They are in seepage areas below springs and
on slopes adjacent to rivers. The areas are long and
narrow and range from 5 to 60 acres in size. Slopes
range from 3 to 12 percent.

These soils have a wide range of texture and are too
variable to classify except at the higher and broader
levels of soil classification. Typically, the surface layer is
black silt loam or muck. The substratum is gray sandy
loam, loam, or clay.

Included with these soils in mapping are small areas of
Mosel, Palms, and Shiocton soils, which make up about
10 percent of this map unit. Palms soils are very poorly
drained. Mosel and Shiocton soils are somewhat poorly
drained.

Aquents, sloping, have a wide range of soil properties.
They are saturated to a depth of less than 3 feet during
most of the year.

Most areas of these soils are used for woodland, and
some small areas are used for pasture. These soils have
poor potential for almost all uses. Onsite investigation is
needed to determine the potential for all new land use.

These soils are poorly suited to corn and small grains
and to grasses and legumes for hay. Artificial drainage is
difficult to install because of slope and continuous seep-
age of water. There is a hazard of erosion in drained
areas.

These soils are poorly suited to pasture. Grazing
should be restricted to the short periods when the sur-
face of these soils is dry.

These soils are poorly suited to woodland use. Har-
vesting is restricted to winter, when the ground is frozen.
Seedling mortality is moderate because of wetness.
Trees on these soils should be maintained and harvest-
ed only when they reach maturity. The hazard of windth-
row is moderate.

These soils have poor potential for wildlife habitat be-
cause of wetness and slope. Because of slope, open
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water areas cannot be built, but small ponds that have
dams on the lower side can be built.

These soils are poorly suited to building site develop-
ment and sanitary facilities because of wetness, low
strength, and frost action.

Capability subclass Vw; not assigned to a woodland
suitability subclass.

BcA—Bellevue silt loam, 0 to 3 percent slopes.
This soil is nearly level and gently sloping and moderate-
ly well drained. It is on flood plains that are subject to
frequent flooding. The areas are long and narrow and
range from 5 to 80 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 11 inches thick. The subsoil is about 24
inches thick; it is reddish brown, friable loam and has
mottles in the lower part. The substratum to a depth of
60 inches is dark reddish brown, mottled loam.

Included with this soil in mapping are small areas of
Boyer and Wasepi soils and Fluvaquents, which make up
5 to 15 percent of this map unit. Boyer soils are well
drained and are slightly higher on the landscape than the
Bellevue soil. Fluvaquents are poorly drained and are
below the Bellevue soil on the landscape. Wasepi soils
are somewhat poorly drained and are in drainageways.

Permeability is moderate, and the available water ca-
pacity is high. The surface layer is friable and is easily
tilled. The shrink-swell potential is low. Some plant roots
are restricted by wetness at a depth of 3 to 5 feet. This
soil is mildly alkaline throughout. The organic matter con-
tent is moderate, and natural fertility is high. This soil is
saturated to a depth of 3 to 5 feet during wet periods.

Most areas of this soil are in pasture or woodland.
This soil has fair potential for cuitivated crops and pas-
ture and good potential for trees. It has poor potential for
building site development and sanitary facilities.

This soil is suited to corn and small grains. Frequent
flooding is a hazard. Alfalfa is restricted by wetness.

This soil is suited to pasture. Overgrazing or grazing
when the soil is wet can cause surface compaction.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods help
keep pasture plants and the soil in good condition.

This soil is well suited to trees; many areas remain in
native hardwoods. There are only slight limitations in
planting and harvesting trees. Seedlings survive well, but
they can be damaged by frequent flooding. Forestry
practices such as culling the less desirable trees and
thinning can improve the quality of existing woodlands.

This soil is poorly suited to building site development
because of frequent flooding, low strength, and piping.
Buildings and structures should be protected from flood-
ing. Construction practices to overcome low strength and
piping are also needed. Using adequate reinforcing steel
in concrete foundations, backfilling with sand and gravel,
installing foundation drains, and oversizing foundations
are effective practices that help reduce damage due to
low strength and piping. This soil is not suited to use as
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sites for sanitary facilities because of flooding. Local
roads and streets are subject to damage caused by
flooding and frost action. Placing a thick layer of suitable
roadfill on the subsoil can overcome frost action.

Capability subclass lllw; woodland suitability subclass
3o0.

BrB—Boyer sandy loam, 2 to 6 percent slopes.
This soil is gently sloping and well drained. It is on
outwash plains and terraces. The areas are irregular in
shape and range from 5 to 100 acres in size.

Typically, the surface layer is very dark grayish brown
sandy loam about 6 inches thick and pale brown sandy
loam about 3 inches thick. The subsoil is about 20
inches thick. The upper part is dark yeliowish brown,
friable sandy loam; the middle part is brown, friable grav-
elly sandy clay loam; and the lower part is brown, friable
gravelly sandy loam. The substratum to a depth of 60
inches is yellowish brown, loose sand and gravel. In
some areas of this soil the surface layer is loamy sand,
and the subsoil is loam. Some small areas have many
surface stones. Other small areas have slopes of slightly
more than 6 percent.

Included with this soil in mapping are small areas of
Lutzke, Plainfield, and Wasepi soils, which make up 5 to
15 percent of this map unit. Lutzke and Plainfield soils
are in positions on the landscape similar to that of the
Boyer soil. Lutzke soils are well drained. Plainfield soils
are excessively drained. Wasepi soils are somewhat
poorly drained and are in drainageways.

Permeability is moderately rapid in the subsoil and
very rapid in the substratum. The available water capac-
ity is low. Runoff is slow. The surface layer is easily
tiled. The shrink-swell potential is low. Most plant roots
are restricted by the sand and gravel substratum. The
upper part of the subsoil is neutral, and the lower part is
mildly alkaline. Free lime is in the substratum. The organ-
ic matter content is low to moderate, and natural fertility
is low.

Most areas of this soil are farmed. This soil has fair
potential for cultivated crops, pasture, and trees. it has
good potential for building site development and sanitary
facilities.

This soil is suited to corn and small grains and to
grasses and legumes for hay. Crop yields are limited in
most years by the low available water capacity. There is
a hazard of soil biowing and a slight hazard of erosion in
areas that are not protected by cover crops. Minimum
tillage, winter cover crops, spring plowing, and grassed
waterways help prevent excessive soil loss. In many
areas the slopes are long and uniform and therefore
suitable for contour tillage. Returning crop residue to the
soil or adding other organic material helps to improve
fertility, tilth, and the infiltration rate. Some large areas of
this soil have potential for sprinkler irrigation.

Using this soil for pasture or hay is effective in control-
ling erosion. Overgrazing can damage the vegetative
cover and cause excessive runoff and poor tilth. Proper
stocking rates, pasture rotation, and timely deferment of
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grazing help keep pasture plants and the soil in good
condition.

This soil is fairly suited to trees. A few small areas
remain in native hardwoods. There are only slight limita-
tions in planting and harvesting trees. Seedlings survive
well. The low available water capacity of this soil re-
duces tree growth. Forestry practices such as culling the
less desirable trees and thinning can improve the quality
of existing woodlands.

This soil is suitable for building site development. Ex-
cavation cutbanks can cave in. Pollution of ground water
from septic tank effluent can be a problem. The sand
and gravel substratum of this soil provides a stable base
for foundations. This soil is a good source of sand and
gravel for roads and construction use.

Capability subclass llls; woodland suitability subclass
30.

BrC2--Boyer sandy loam, 6 to 12 percent slopes,
eroded. This soil is sloping and well drained. It is on the
side slopes of ridges on outwash plains and terraces.
The areas are irregular in shape and range from 5 to 50
acres in size.

Typically, the surface layer is brown sandy loam about
6 inches thick. The subsoil is about 18 inches thick. The
upper part is dark yellowish brown, friable sandy loam;
the middle part is brown, friable gravelly sandy clay
loam; and the lower part is brown, friable gravelly sandy
loam. The substratum to a depth of 60 inches is yellow-
ish brown, loose sand and gravel. In some small areas
this soil has slopes of slightly more than 12 percent. In
other small areas the soil is uneroded. In some areas
there are many surface stones.

Included with this soil in mapping are small areas of
Lutzke, Plainfield, and Wasepi soils and small areas of
Boyer soils that are severely eroded. These included
soils make up 5 to 15 percent of this map unit. Lutzke
and Plainfield soils are in a position on the landscape
similar to that of the Boyer soil. Lutzke soils are well
drained. Plainfield soils are excessively drained. Wasepi
soils are somewhat poorly drained and are in drain-
ageways.

Permeability is moderately rapid in the subsoil and
very rapid in the substratum. The available water capac-
ity is low. Runoff is medium. The surface layer is friable
and can be easily tilled. The shrink-swell potential is low.
Root growth is restricted for most plants by the sand and
gravel substratum. The upper part of the subsoil is neu-
tral, and the lower part is mildly alkaline. Free lime is in
the substratum. The organic matter content is low to
moderate, and natural fertility is low.

Most areas of this soil are farmed, and other areas are
used as pasture or woodiand. This soil has fair potential
for cultivated crops, pasture, and trees. It has fair poten-
tial for building site development and sanitary facilities.

This soil is suited to corn and small grains and to
grasses and legumes for hay. There is a moderate
hazard of erosion. To prevent additional soil loss, this
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soil is best suited to close growing crops. Where cultivat-
ed row crops such as corn are grown, erosion can
remove large quantities of the surface layer. Because
some of the subsoil is exposed, this soil is more difficult
to till than soils in uneroded areas. Crop yields are limit-
ed in most seasons by the low available water capacity.
Soil blowing is also a concern in areas that are not
protected by a cover crop. Minimum tillage, winter cover
crops, spring plowing, contour tillage, grassed water-
ways, and long rotations that include only a year of corn
help prevent excessive soil loss. Returning crop residue
to the soil or adding other organic material helps to
improve the infiltration rate and fertility.

Using this soil for pasture or hay is also effective in
controlling erosion. Overgrazing can cause damage to
the vegetative cover, excessive runoff, and poor tilth.
Proper stocking rates, pasture rotation, and timely defer-
ment of grazing help keep pasture plants and the soil in
good condition.

This soil is suited to trees; a few areas remain in
native hardwoods. There are only slight limitations in
planting or harvesting trees. Seedlings survive well. The
low available water capacity of this soil reduces tree
growth. Forestry practices such as culling the less desir-
able trees and thinning can improve the quality of exist-
ing woodlands.

This soil is only fairly suited to building site develop-
ment because of slope. Excessive leveling exposes the
sand and gravel substratum, which is difficult to revege-
tate. Excavation cutbanks can cave in. Pollution of
ground water from the septic tank effluent can be a
problem. The sand and gravel substratum of this soil
provides a stable base for foundations. It is a good
source of material for roads and construction.

Capability subclass llle; woodland suitability subclass
3o.

BsB—Boyer sandy loam, loamy substratum, 2 to 6
percent slopes. This soil is gently sloping and well
drained. It is on outwash plains, terraces, and edges of
lake basins. The areas are irregular in shape and range
from 5 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
sandy loam about 5 inches thick. The subsurface layer is
yellowish brown sandy loam about 5 inches thick. The
subsoil is about 17 inches thick; the upper part is brown,
friable gravelly loam, and the lower part is strong brown,
very friable gravelly sandy loam. The substratum in the
upper part is strong brown, loose sand and gravel 21
inches thick. In the lower part to a depth of 60 inches it
is light gray banded silt and very fine sand. In some
areas of this soil the surface layer is loamy sand.

Included with this soil in mapping, and making up 5 to
15 percent of this map unit, are small areas of Nichols
and Plainfield soils and small areas of soils that have
yellowish brown mottles in the lower part of the substra-
tum. Nichols and Plainfield soils are in positions on the
landscape similar to those of this Boyer soil. Nichols soils
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are well drained and moderately well drained. Plainfield
soils are excessively drained. The soils that are mottled
in the lower part of the substratum are moderately well
drained and are in lower positions on the landscape than
the Boyer sail.

Permeability is moderately rapid in the subsoil, very
rapid in the upper part of the substratum, and moderate
in the lower part of the substratum. The available water
capacity is moderate. Runoff is slow. The surface layer is
easily tilied. The shrink-swell potential is low. The upper
part of the subsoil is neutral, and the lower part is mildly
alkaline. Free lime is in the substratum. The organic
matter content is low to moderate, and natural fertility is
low.

Most areas of this soil are farmed. This soil has fair
potential for cultivated crops, hay, pasture, and trees. It
has fair potential for building site development and sani-
tary facilities.

This soil is suited to corn and small grains and to
grasses and legumes for hay. Corn yields are limited in
most years by the moderate available water capacity.
There is a hazard of soil blowing and a slight hazard of
erosion in areas that are not protected by cover crops.
Minimum tillage, winter cover crops, spring plowing, and
grassed waterways help prevent excessive soil loss. In
some areas the slopes are long and uniform and there-
fore suitable for contour tillage. Returning crop residue to
the soil or adding other organic material helps to improve
fertility, tilth, and the infiltration rate. Some large areas of
this soil have potential for sprinkler irrigation.

Using this soil for pasture or hay is effective in control-
ling erosion. Overgrazing can cause damage to the
vegetative cover, excessive runoff, and poor tilth. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help keep pasture plants and the soil in good
condition.

This soil is suited to trees; a few areas remain in
native hardwoods. There are slight limitations in planting
or harvesting trees. Seedlings survive well. Forestry
practices such as culling the less desirable trees and
thinning can improve the quality of existing woodlands.

This soil is suited to building site development. Septic
tank absorption fields should be placed in the upper part
of the substratum. Foundations that extend into the
lower part of the substratum are subject to cracking due
to the low strength of this soil. Drainage tile should be
installed around basements to prevent wetness due to
the abrupt textural change between the upper and lower
parts of the substratum. Local roads and streets are
subject to moderate frost action, which can be overcome
by applying a thick layer of suitable roadfiil.

3 Capability subclass llis; woodland suitability subclass
0.

BtB—Briggsville silt loam, 2 to 6 percent slopes.
This soil is gently sloping and moderately well drained. It
is on convex slopes in glacial lake basins and on side

SOIL SURVEY

slopes of drainageways. The areas are irregular in shape
and range from 5 to 60 acres in size.

Typically, the surface layer is dark brown siit loam
about 6 inches thick. The subsoil is about 25 inches
thick; the upper part is reddish brown, friable silt loam,
and the lower part is reddish brown, firm silty clay loam
and silty clay. The substratum to a depth of 60 inches is
reddish brown, mottled, stratified silt loam, silty clay
loam, and fine sandy loam. In some small areas 3 to 5
inches of the surface layer has been lost by erosion. In
other small areas the surface layer is darker colored.

Included with this soil in mapping are small areas of
Manawa and Nichols soils, which make up 3 to 8 per-
cent of this map unit. Manawa soils are somewhat poorly
drained and are in slightly lower positions on the land-
scape than the Briggsville soil; they are in shallow de-
pressions and drainageways. Nichols soils are well
drained and moderately well drained and are in a posi-
tion on the landscape similar to that of the Briggsville
soil. Also included are small areas of a well drained,
steeper Briggsville soil.

Permeability is moderately slow, and the available
water capacity is high. Runoff is slow. The surface layer
is friable and is easily tilled. The shrink-swell potential is
moderate. The upper part of the subsoil is neutral, and
the lower part is mildly alkaline. Free lime is in the
substratum. The organic matter content is moderately
low, and natural fertility is medium. This soil is saturated
to a depth of 3 to 5 feet in wet periods. Water may
collect in the lower areas for short periods after heavy
rains.

Most areas of this soil are farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees. It
has poor potential for building site development and
sanitary facilities.

This soil is well suited to corn and small grains and to
grasses and legumes for hay. It is also well suited to
specialty crops such as peas, carrots, green beans, and
beets for canning; many areas of this soil are used for
these specialty crops. Wetness to a depth of 3 to 5 feet
can limit yields of alfalfa. There is a slight hazard of
water erosion. Minimum tillage, winter cover crops,
spring plowing, and grassed waterways help prevent ex-
cessive soil loss. In many areas the slopes are long and
uniform and therefore suitable for contour tillage. Ter-
races and diversions can be used to break the length of
slopes. Returning crop residue to the soil or adding other
organic material helps to improve fertility, tilth, and the
infiltration rate.

Using this soil for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet or overgrazing
can cause surface compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use in wet periods
help keep pasture plants and the soil in good condition.

This soil is well suited to trees; a few small areas
remain in native hardwoods. There are only slight limita-
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tions in planting or harvesting trees. Seedlings survive
well if competing vegetation is controlled. Spraying or
scalping the existing vegetation helps control plant com-
petition. Forestry practices such as culling the less desir-
able trees and thinning can improve the quality of exist-
ing woodlands.

This soil is poorly suited to building site development
because of low strength, frost action, and wetness. Con-
struction practices such as backfilling with sand and
gravel, installing foundation drains, and using adequate
reinforcing steel in concrete are necessary to offset the
low strength and wetness of the soil. Because local
roads and streets are subject to damage from low
strength and frost heave, placing a thick layer of suitable
roadfill on the subsoil is needed. Sanitary facilities do not
work well on this soil because of the moderately slow
permeability and wetness. This soil can be used as sites
for mound sewage disposal systems.

Capability subclass lle; woodland suitability subclass
2c.

BtC2—Briggsville silt loam, 6 to 12 percent slopes,
eroded. This soil is sloping and well drained. It is on
convex slopes in dissected glacial [ake basins and along
drainageways. The areas are long and narrow and range
from 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil is about 19
inches thick; the upper part is reddish brown, firm silty
clay loam, and the lower part is reddish brown, firm silty
clay. The substratum to a depth of 60 inches is reddish
brown, stratified silty clay, silt, and fine sandy loam. in
some small areas this soil is not eroded.

Included with this soil in mapping, and making up 5 to
10 percent of this map unit, are small areas of Nichols
soils, Briggsville soils that are severely eroded, and
Briggsville soils that have slopes of more than 12 per-
cent. The Nichols soils are well drained and moderately
well drained and are in a position on the landscape
similar to that of the Briggsville soil. The severely eroded
Briggsville soils are on the top and sides of small crests
and rises.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium or rapid. The
surface layer is friable, but it generally has a narrow
range of moisture content within which it can be tilled
without crusting. In small areas that are severely eroded,
the range of suitable moisture content is very narrow.
These severely eroded areas are scattered throughout
this map unit, and they control the time of tillage for the
entire unit. The upper part of the subsoil is neutral and
the lower part is mildly alkaline. Free lime is in the
substratum. The organic matter content is moderately
low, and natural fertility is medium.

Most areas of this soil are farmed. This soil has good
potential for hay, pasture, and trees and fair potential for
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row crops. It has poor potential for most building site
development and sanitary facilities.

This soil is well suited to small grains and to grasses
and legumes for hay. The high reaction of this soil
makes it especially well suited to legumes. There is a
moderate hazard of erosion. There is a severe hazard of
erosion in small areas that have slopes of more than 12
percent. If this soil is used for row crops, there is a
hazard of further erosion. This soil is subject to crusting
that results in poor emergence of small seeded crops.
Because the subsoil is exposed in some places, this soi
is more difficult to till than uneroded soils. Minimum til-
lage, winter cover crops, and grassed waterways help
prevent excessive soil loss. In a few areas slopes are
long enough and uniform enough for contour tillage. Di-
versions can be used to break the length of slopes.
Maintaining the organic matter content helps prevent
erosion, increase the infiltration rate, and reduce crust-
ing. Returning crop residue to the soil or adding other
organic material helps improve fertility, tilth, and soil
moisture retention.

Using this soil for hay and pasture is effective in con-
trolling erosion. Grazing when the soil is wet or overgraz-
ing can cause soil compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep the soil and pasture plants in good condi-
tion.

This soil is well suited to trees; a few areas remain in
native hardwoods. There are only slight limitations in
planting or harvesting trees. Seedlings survive well if
competing vegetation is controlled. Spraying or scalping
the existing vegetation helps control plant competition.
Forestry practices such as culling the less desirable
trees and thinning can improve the quality of existing
woodiands.

This soil is poorly suited to most building site develop-
ment because of slope, low strength, and frost action.
Construction practices such as backfiling with sand and
gravel, installing foundation drains, and using adequate
reinforcing steel in concrete are necessary to control low
strength. Local roads and streets are subject to damage
because of low strength and frost heave; therefore, a
thick layer of suitable roadfill is needed over the subsoil.
Sanitary facilities do not work well in this soil because of
the moderately slow permeability. This soil can be used
as sites for mound sewage disposal systems.

Capability subclass llle; woodland suitability subclass
2¢.

Bu—Brookston silt loam. This soil is nearly level and
very poorly drained. It is in depressions and broad drain-
ageways on till plains that are subject to frequent flood-
ing. The areas are irregular in shape and range from 5 to
300 acres in size. Slopes range from 0 to 2 percent.

Typically, the surface layer is black silt loam about 12
inches thick. The subsoil is about 13 inches thick; the
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upper part is dark gray, mottled, friable clay loam, and
the lower part is brown, mottled, friable loam. The sub-
stratum to a depth of 60 inches is brown, mottled loam.
Small areas of this soil have as much as 6 inches of
muck on the surface. In other small areas gravel and
cobblestones make up as much as 10 percent of the
lower part of the subsoil.

Included with this soil in mapping are small areas of
Symco soils, which make up about 10 percent of this
map unit. Symco soils are somewhat poorly drained and
are in drainageways in slightly higher positions on the
landscape than the Brookston soil.

Permeability is moderate or moderately slow, and the
available water capacity is high. Surface runoff is slow.
The surface layer is friable and easily tilled, except
during wet periods. The shrink-swell potential is moder-
ate. The subsoil is mildly alkaline. Free lime is present in
the substratum. The organic matter content is high, and
natural fertility is medium. This soil is saturated to a
depth of less than 1 foot during wet periods. When the
soil is saturated, plant roots are restricted.

Some areas of this soil are farmed, and others are
used for pasture or as woodland. If it is drained, this soil
has fair potential for cultivated crops. It has fair potential
for trees and poor potential for building site development
and sanitary facilities.

If this soil is drained it is suited to corn. Small grains
often lodge because of the high content of organic
matter. Legumes are subject to winterkill from ponding
and ice sheeting. Some areas are susceptible to frost
late in spring and early in fall, thus the growing season is
shorter in those areas.

If this soil is used as pasture, overgrazing or grazing
when the soil is wet can cause surface compaction,
ponding, and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help keep pasture plants and the soil
in good condition. For highest pasture yields, artificial
drainage is needed.

This soil is suited to trees; some areas remain in
native hardwoods. Plant competition and equipment limi-
tations are severe and the rate of seedling mortality is
high because of wetness and frequent flooding. Trees
growing on this soil are shallow rooted, and windthrow is
a moderate hazard. Clear cutting or area-selection har-
vesting can overcome this hazard. Harvesting operations
should be carried out in winter to increase mobility and
decrease damage to the soil. Spraying or scalping an
area where seedlings are planted helps to control plant
competition. Forestry practices such as culling the less
desirable trees and thinning can improve the quality of
existing woodlands.

This soil is poorly suited to building site development
because of wetness and frequent flooding. Buildings can
be constructed on this soil if the soil is adequately
drained and protected from flooding. Because local
roads and streets are subject to damage from frost

SOIL SURVEY

heave and flooding, a large amount of roadfill is needed.
Septic tank absorption fields do not work well on this soil
because of frequent flooding and wetness.

Capability subclass Ilw; woodland suitability subclass
4w.

cnB—Channahon loam, 2 to 6 percent slopes. This
soil is gently sloping, shallow, and well drained. It is on
uplands. The areas are irregular in shape and range from
5 to 100 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 8 inches thick. The subsoil is about 10
inches thick; the upper part is dark brown, friable clay
loam, and the lower part is light brown, friable clay loam.
The substratum, at a depth of about 18 inches, is white
dolomite. In some places the surface layer is eroded.

Included with this soil in mapping, and making up 5 to
10 percent of this map unit, are small areas of Hochheim
and Whalan soils, areas where the soil is less than 10
inches thick over dolomite, and areas that have many
surface stones and dolomite outcrops. Hochheim and
Whalan soils are well drained.

Permeability is moderate, and the available water ca-
pacity is low. Runoff is medium. The surface layer is
friable and can be easily tilled, except where stones and
outcrops hinder cultivation. The shrink-swell potential is
moderate in the subsoil. Plant roots are restricted by
dolomite at a depth of about 18 inches. The subsoil is
mildly alkaline. The organic matter content is moderate,
and natural fertility is low.

Many areas of this soil are farmed. This soil has fair
potential for cultivated crops, small grains, hay, pasture,
and trees. It has poor potential for most building site
development and sanitary facilities.

This soil is suited to corn and small grain and to
grasses and legumes for hay. Crop yields are limited in
most seasons by the low available water capacity. Til-
lage is difficult in some areas of this soil which have
many dolomite fragments and outcrops. There is a slight
hazard of erosion. Minimum tillage, winter cover crops,
spring plowing, and grassed waterways help prevent ex-
cessive soil loss. In many areas slopes are long enough
and uniform enough for contour tillage. Maintaining the
organic matter content helps prevent erosion and in-
crease the available water capacity. Returning crop resi-
due to the soil or adding other organic material helps to
improve fertility, tilth, and soil moisture retention.

Using this soil for pasture or hay is effective in control-
ling erosion. Overgrazing can cause soil compaction, ex-
cessive runoff, and poor tilth. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help keep
the soil and pasture plants in good condition.

This soil is poorly suited to trees. The low available
water capacity of this soil reduces tree growth. Dolomite
fragments and outcrops are a hazard in machine plant-
ing; hand planting may be necessary in some areas.
Seedlings survive well. Spraying or scalping the existing
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vegetation helps control plant competition. Forestry prac-
tices such as culling the less desirable trees and thinning
can improve the quality of existing woodlands.

This soil is poorly suited to building site development
and sanitary facilities because of dolomite at a depth of
less than 20 inches. Buildings with foundations in the
dolomite are very stable. The effluent from septic tank
absorption fields moves rapidly through the cracks in the
dolomite to the ground water supply.

Capability subclass lile; woodland suitability subclass
3d.

CnC—Channahon loam, 6 to 12 percent slopes.
This soil is sloping, shallow, and well drained. It is on
uplands. The areas are irregular in shape and range from
5 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 4 inches thick. The subsurface layer is dark
brown loam about 3 inches thick. The subsoil is about 8
inches thick; the upper part is dark brown, friable clay
loam, and the lower part is light brown, friable clay toam.
The substratum, at a depth of about 15 inches, is white
dolomite.

Included with this soil in mapping are small areas of
Hochheim and Whalan soils, areas of Channahon soils
that have slopes of as much as 18 percent, and areas
where the soil is less than 10 inches thick over dolomite.
These areas make up 5 to 15 percent of this map unit.
Hochheim soils are well drained and are in a position on
the landscape similar to that of the Channahon soil.
Whalan soils are well drained and are in a more level
position on the landscape on the top of hills.

Permeability is moderate. The available water capacity
generally is low and in some areas is very low. Runoff is
medium or rapid. The surface layer is friable and easily
tilled. Tillage by machine is impractical in many areas
that have dolomite fragments and outcrops. The shrink-
swell potential is moderate in the subsoil. Plant roots are
restricted by the dolomite at a depth of about 15 inches.
The subsoil is mildly alkaline. The organic matter content
is moderate, and natural fertility is low.

Most areas of this soil are used for pasture or wood-
land. This soil has fair potential for hay, pasture, and
trees. It has poor potential for row crops and for building
site development and sanitary facilities.

This soil is poorly suited to row crops and small grains.
Because of a moderate hazard of erosion and machine
tillage hazards, this soil is generally not productive and is
impractical for row crops and small grains.

Using this soil for hay or pasture is effective in control-
ling erosion. The low or very low available water capacity
reduces yields. Overgrazing can cause soil compaction,
excessive runoff, and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help
keep the soil and pasture plants in good condition.

This soil is poorly suited to trees. The low or very low
available water capacity of this soil reduces tree growth.
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Dolomite fragments and outcrops are a hazard in ma-
chine planting. Hand planting is necessary in most areas.
Seedlings survive well. Spraying or scalping the existing
vegetation helps control plant competition. Forestry prac-
tices such as culling the less desirable trees and thinning
can improve the quality of existing woodlands.

This soil is poorly suited to building site development
because of slope and dolomite at a depth of less than
20 inches. If the soil is leveled, some of the dolomite
may need to be removed. Buildings with foundations on
dolomite are very stable. The effluent from septic tank
absorption fields moves rapidly through the fractured do-
lomite to the ground water supply.

Capability subclass IVe; woodland suitability subclass
3d.

CoA—Cosad loamy fine sand, 0 to 3 percent
slopes. This soil is nearly level and gently sloping and
somewhat poorly drained. It is on concave side slopes in
drainageways on glacial lake and till plains. The areas
are irregular in shape and range from 5 to 40 acres in
size.

Typically, the surface layer is very dark brown loamy
fine sand about 9 inches thick. The subsoil is about 21
inches thick. The upper part is dark yellowish brown and
brown, mottled, very friable loamy sand and sand, and
the lower part is reddish brown, mottled, firm silty clay.
The substratum to a depth of 60 inches is reddish
brown, mottled silty clay. In some small areas the upper
part of the subsoil has as much as 20 percent gravel.

Included with this soil in mapping are small areas of
Tedrow, Tustin, and Wauseon soils, which make up 5 to
15 percent of this map unit. Tedrow soils are somewhat
poorly drained and are in a position on the landscape
similar to that of the Cosad soil. Tustin soils are well
drained and are in slightly higher positions on the land-
scape. Wauseon soils are poorly drained and are in
slightly lower positions on the landscape.

Permeability is rapid in the surface layer and subsoil
and slow in the substratum. The available water capacity
is low. Runoff is slow. The surface layer is friable and
can be easily tilled, except during wet periods. The
shrink-swell potential is very low in the surface layer and
subsoil and moderate in the substratum. Plant roots are
restricted by saturated soil conditions to a depth of less
than 3 feet during wet periods. Reaction is neutral. Free
lime is in the substratum. The organic matter content
and natural fertility are low. This soil is saturated to a
depth of 1 to 3 feet in wet periods. Water may collect on
lower slopes following heavy rains.

Most areas of this soil are farmed. This soil has fair
potential for cuitivated crops, small grains, hay, pasture,
and trees. It has poor potential for building site develop-
ment and sanitary facilities.

This soil is suited to corn, small grains, grasses and
legumes, and hay. Legumes are subject to winterkill from
water that collects on lower slopes. Harvesting of crops
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is difficult during wet periods. Surface and subsurface
drainage systems help overcome these water-related
problems. Plant growth is also restricted during dry peri-
ods by the low available water capacity of this soil.

Overgrazing can damage vegetation and subject this
soil to soil blowing. Proper stocking rates, pasture rota-
tion, and timely deferment of grazing help keep pasture
plants and the soil in good condition. Yields from pasture
plants are low because of the low available water capac-
ity.

This soil is poorly suited to use as woodland because
of moderate limitations for equipment operations, seed-
ling mortality, the windthrow hazard, and plant competi-
tion. Harvesting operations should be done when the
ground is frozen. Clear cutting or area-selection harvest-
ing can overcome the windthrow hazard. Scalping or
spraying the existing vegetation can control plant compe-
tition.

This soil is poorly suited to building site development
and septic tank absorption fields. Because local roads
and streets are subject to wetness and frost heave, a
drainage system is needed. Side walls of excavations
flow when wet and slough when dry. Footings and base-
ments are subject to wetness and may crack because of
the low strength of this soil. Footings should be designed
to prevent damage to them by the shrinking and swelling
of the substratum. A drainage system installed around
the footings can help overcome wetness, low strength,
and shrinking and swelling. Septic tank absorption fields
are subject to failure because of the excessive wetness
of the soil.

Capability subclass lilw; woodland suitability subclass
4w. )

DoB—Dodge silt loam, 2 to 6 percent slopes. This
soil is gently sloping and well drained. It is on drumlins
and ground moraines. The areas are irregular in shape
and range from 10 to 80 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 6 inches thick. The subsoil is about 31
inches thick. The upper part of the subsoil is yellowish
brown and dark yellowish brown, friable silt loam; the
middle part is dark yellowish brown, friable silty clay
loam; and the lower part is dark yellowish brown, friable
clay loam and sandy clay loam. The substratum to a
depth of 60 inches is light yellowish brown, very friable
loam. Some small areas of this soil have slopes of less
than 2 percent and other small areas have slopes of as
much as 8 percent. In some small areas 3 to 4 inches of
the surface layer has been lost because of erosion.

Included with this soil in mapping are small areas of
Mayville soils, which make up 5 to 10 percent of this
map unit. Mayville soils are moderately well drained and
are in slightly lower, concave positions on the landscape.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is medium. The surface layer is
friable and is easily tilled. The shrink-swell potential is
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moderate in the subsoil and low in the substratum. The
subsoil is neutral. Free lime is in the substratum. The
organic matter content is moderate or moderately low,
and natural fertility is medium. Water can collect on
lower slopes for short periods after heavy rains.

Most areas of this soil are farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees. It
has good to poor potential for building site development
and sanitary facilities.

This soil is well suited to corn and small grains and to
grasses and legumes for hay and pasture. If this soil is
used for cultivated crops, erosion is a slight hazard.
Minimum tillage, winter cover crops, contour strips, and
grassed waterways help prevent excessive soil loss. Re-
turning crop residue to the soil or adding other organic
material helps to improve fertility and the infiltration rate.

Using this soil for pasture or hay is effective in control-
ling erosion. Overgrazing or grazing when the soil is wet
can cause surface compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep pasture plants and the soil in good condi-
tion.

This soil is well suited to trees; a few small areas
remain in native hardwoods. There are only slight limita-
tions in planting or harvesting trees. Seedlings survive
well if competing vegetation is controlled. Forestry prac-
tices such as culling the less desirable trees and thinning
can improve the quality of existing woodlands.

This soil is only fairly suited to building site develop-
ment because of the moderate shrink-swell potential and
low strength. Using oversized steel-reinforced concrete
footings and backfilling with sand and gravel can help
overcome these limitations. Because local roads and
streets are subject to damage from high frost action and
low strength, a thick layer of suitable roadfill is needed
over the subsoil. This soil is suited to use as septic tank
absorption fields. /

Capability subclass lle; woodland suitability subclass
20.

Du—Dune land. This miscellaneous area is gently
sloping and sloping and excessively drained. It is on old
beaches. The areas are irregular in shape and range
from 10 to 100 acres in size. Slopes range from 2 to 12
percent.

Dune land consists of ridges and troughs of fine sand
that does not have genetic soil horizons and that has
hardly any vegetation.

Included with this soil in mapping are small areas of
Oakville soils, which make up about 5 percent of this
map unit. Oakville soils are well drained and are in stabi-
lized areas.

Permeability is rapid, and the available water capacity
is low. Runoff is slow. The shrink-swell potential is low.
Reaction ranges from slightly acid to mildly alkaline. The
organic matter content and natural fertility are low.
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Most areas of Dune land are idle. They are not pro-
ductive of crops, pasture plants, or trees. Onsite investi-
gation is needed to determine the potential for new land
use.

Dune land has not been stabilized by vegetation and is
subject to soil blowing. The hazard of soil blowing, low
fertility, and the low available water capacity make this
unit unproductive of all types of vegetation. Management
practices that control soil blowing, increase fertility, and
establish a vegetative cover are needed.

Dune land is suited to use as building sites in areas
where slopes are less than 8 percent. The steeper
slopes need leveling. Cutbanks of shallow excavations
may cave in. Establishment and maintenance of lawns
and landscape plantings are difficult. Ground water sup-
plies are subject to pollution from sewage effiuent be-
cause of the rapid permeability.

Capability subclass Vllis; not assigned to a woodland
suitability subclass.

Fu—Fluvaquents. These soils are nearly level and
poorly drained. They are on flood plains that are dissect-
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ed by watercourses and that are subject to frequent
flooding (fig. 6). The areas are long and narrow and
range from 10 to 200 acres in size. Slopes range from 0

to 2 percent.
These soils consist of sediments recently deposited by

floodwaters. They range from sand to silt loam and in-
clude thin layers of organic material. These soils are too
variable to classify except at the suborder level.

Included with these soils in mapping are small areas of
Bellevue and Palms soils, which make up 5 to 15 per-
cent of this map unit. Bellevue soils are moderately well
drained; they formed in loamy material and are in slightly
higher positions on the landscape than the Fluvaquents.
Palms soils are very poorly drained and are in depres-
sions.

These soils have variable soil properties. They have a
water table at a depth of less than 1 foot during most of
the year.

Most areas of these soils are used for pasture or as
woodland. These soils have poor potential for cuitivated
crops, hay, pasture, and trees. They also have poor
potential for building site development.

Figure 6.—An area of Fluvaquents that is subject to flooding. The river channel is in the upper part of the picture.
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These soils are poorly suited to crops, unless they are
protected from flooding and are artificially drained. They
have good potential for specialty crops if they are
drained and protected from flooding.

These soils are poorly suited to pasture. Grazing
should be restricted to dry periods, but the dry periods
are too short for the soils to be used economically for
pasture.

These soils are poorly suited to woodland use be-
cause of wetness and flooding. Harvesting operations
are restricted to winter, when the ground is frozen. Plant-
ing on ridges generally is done by hand. Spraying or
scalping the existing vegetation can control plant compe-
tition. Clearcutting or area-selection harvesting can con-
trol the windthrow hazard. Older trees that tolerate wet-
ness grow rapidly.

These soils are poorly suited to building site develop-
ment and sanitary facilities because of wetness and fre-
quent flooding.

Capability subclass Vw; not assigned to a woodland
suitability subclass.

Gb—Granby fine sandy loam. This soil is nearly level
and poorly drained. It is in broad depressions and drain-
ageways on outwash plains and old beaches. It is sub-
ject to frequent flooding. The areas are irregular in shape
and range from 5 to 500 acres in size. Slopes range
from O to 2 percent.

Typically, the surface layer is black fine sandy loam
about 10 inches thick. The subsoil is about 26 inches
thick. The upper part of the subsoil is brown, mottled,
friable loamy fine sand, and the lower part is light yellow-
ish brown, mottled, loose fine sand. The substratum to a
depth of 60 inches is brown, mottled, loose fine sand. In
some small areas the substratum is as much as 20
percent coarse fragments. In other small areas the sur-
face layer is as much as 12 inches of muck.

Included with this soil in mapping are small areas of
Adrian and Tedrow soils, which make up 5 to 10 percent
of this map unit. Adrian soils are very poorly drained and
are in slightly lower positions on the landscape than the
Granby soil. Tedrow soils are somewhat poorly drained
and are in slightly higher positions on the landscape.

Permeability is rapid, and the available water capacity
is low. Runoff is slow. The surface layer is friable and
can be easily tilled, except during wet periods. The
shrink-swell potential is low. Root growth is restricted for
most plants by saturated soil conditions. The subsoil and
substratum are mildly alkaline. The organic matter con-
tent is high, and natural fertility is low. This soil is satu-
rated to a depth of less than 1 foot during wet periods.

Most areas of this soil are used as pasture or wood-
land. This soil has poor potential for cultivated crops,
hay, pasture, and building site development.

This soil is poorly suited to corn and small grains and
to grasses and legumes for hay and pasture. Yields from
these crops are low because of the low available water
capacity and wetness. Legumes are subject to winterkill
from ponding and ice sheeting. This soil has potential for
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specialty crops if it is drained and irrigated. Drainage is
needed in wet periods, and irrigation is needed in dry
periods. Controlled drainage helps prevent extreme wet-
ness and dryness on this soil.

This soil is poorly suited to pasture. Native plants have
low food value, and yields are low. Drainage and renova-
tion are needed to produce an acceptable pasture.

This soil is poorly suited to woodland use. Limitations
for the use of equipment are severe. Seedling mortality
and plant competition are severe hazards. Harvesting
should be done in winter when the ground is frozen.
Hand planting is needed in wet periods. Trees on this
soil are shallow rooted and subject to windthrow. Clear
cutting or area selection harvesting can overcome this
hazard. Seedlings do not survive well because of fre-
quent flooding and saturated soil. Scalping or spraying
the existing vegetation can control plant competition.

This soil is poorly suited to building site development.
Excavation cutbanks can cave in. Buildings can be dam-
aged by wetness if this soil is not drained and protected
from flooding. Because local roads and streets are sub-
ject to damage from frequent flooding, a large amount of
roadfill is needed in many places to raise the road sur-
face above flood height. Septic tank absorption fields are
subject to failure because of wetness and frequent flood-
ing.

Capability subclass lllw; woodland suitability subclass
3w.

HmB—Hochheim loam, 2 to 6 percent slopes. This
soil is gently sloping and well drained. It is on slightly
convex tops of drumlins and on ground moraines. The
areas are irregular in shape and range from 10 to 600
acres in size.

Typically, the surface layer is dark brown loam about 7
inches thick. The subsoil is about 14 inches thick. The
upper part of the subsoil is dark yellowish brown, friable
loam; the middle part is dark brown, friable clay loam;
and the lower part is dark yellowish brown, friable loam.
The substratum to a depth of 60 inches is light yellowish
brown, friable gravelly loam. In some areas of this soil
the subsoil is thinner and shallower to free carbonates.
In some small areas this soil is eroded.

Included with this soil in mapping are small areas of
Boyer and Symco soils, which make up 5 to 15 percent
of this map unit. Boyer soils are well drained and are in
similar positions on the landscape as the Hochheim soil.
Symco soils are somewhat poorly drained and are in
shallow depressions and drainageways. Also included
are areas of Hochheim soil where gravel and cobble-
stones make up as much as 20 percent of the surface
layer and subsoil. In other small areas the Hochheim soil
has mottles in the substratum, indicating the presence of
a water table at a depth of less than 5 feet during wet
periods.

Permeability is moderate or moderately siow, and the
available water capacity is moderate. Surface runoff is
medium. The surface layer is easily tilled. The shrink-
swell potential is moderate in the subsoil and low in the
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substratum. The subsoil is mildly alkaline. Free lime is
present in the substratum. The organic matter content is
moderate, and natural fertility is medium where the soil is
not eroded. Water may collect on lower slopes for short
periods after heavy rains.

Most areas of this soil are farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees. It
has good potential for building site development and fair
potential for sanitary facilities.

This soil is well suited to corn and small grains and to
grasses and legumes for hay and pasture. If it is used for
cultivated crops, there is a slight hazard of erosion. Mini-
mum tillage, winter cover crops, and grassed waterways
help prevent excessive soil loss. Returning crop residue
to the soil or adding other organic material helps to
improve fertility and water infiltration.

Using this soil for pasture or hay is also effective in
controlling erosion. Overgrazing or grazing when the soil
is wet can cause surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help keep pasture plants and the soil in
good condition.

This soil is suited to trees; a few small areas remain in
native hardwoods. There are only slight limitations in
planting and harvesting trees. Seedlings survive well.
Forestry practices such as culling the less desirable
trees and thinning can improve the quality of existing
woodlands.

This soil is suited to building site development. It is
moderately limited for use as sites for local roads and
streets because of frost action and low strength. Placing
a layer of suitable roadfill on the subsoil can overcome
these limitations. The restricted permeability is a limita-
tion in using this soil as a septic tank absorption field in
some areas. This soil can be used as sites for mound
sewage disposal systems.

Capability subclass lle; woodland suitability subclass
20.

HmC2—Hochheim loam, 6 to 12 percent slopes,
eroded. This soil is sloping and well drained. It is on
convex side slopes on drumlins and ground moraines.
The areas are irregular in shape and range from 5 to 150
acres in size.

Typically, the surface layer is dark brown loam about 6
inches thick. The subsoil is about 12 inches thick. It is
brown or dark yellowish brown, friable clay ioam. The
substratum to a depth of 60 inches is light yellowish
brown, friable gravelly loam. In some small areas this soil
is not eroded.

Included with this soil in mapping are small areas of
Boyer and Symco soils, areas of Hochheim soil that
have slopes of more than 12 percent, areas of severely
eroded Hochheim soil, and areas of Hochheim soil
where gravel and cobblestones make up as much as 20
percent of the surface layer and subsoil. These included
areas make up 5 to 15 percent of this map unit. Boyer
soils are well drained and are in a position on the land-
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scape similar to that of the Hochheim soil. Boyer soils,
however, have a substratum of sand and gravel. Symco
soils are somewhat poorly drained and are in drain-
ageways. In small, severely eroded areas on side slopes
of crests, the Hochheim soil has a surface layer of clay
loam.

Permeability is moderate or moderately slow, and the
available water capacity is moderate. Surface runoff is
rapid. The surface layer is friable, and the soil can be
easily tilled, except where all of the surface layer has
been lost by erosion. In some areas, tilth is restricted by
excessive stoniness. The shrink-swell potential is moder-
ate in the subsoil and low in the substratum. The subsoil
is mildly alkaline. Free lime is present in the substratum.
The organic matter content is moderate, and natural
fertility is low.

Most areas of this soil are farmed. This soil has good
potential for hay, pasture, and trees. It has fair potential
for building site development and sanitary facilities.

This soil is best suited to small grains and legumes for
hay and pasture. If this soil is used for row crops, the
hazard of erosion is moderate. Minimum tillage, contour
tillage, winter cover crops, grassed waterways, and long
rotations that include a year of corn help prevent exces-

‘sive soil loss. Returning crop residue to the soail or

adding other organic material helps to improve fertility
and water infiltration.

Using this soil for pasture or hay is also effective in
controlling erosion. Overgrazing or grazing when the soil
is wet can cause surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help keep pasture plants and the soil in
good condition.

This soil is suited to trees; a few areas remain in
native hardwoods. There are only slight limitations in
planting and harvesting trees. Seedlings survive well.
Forestry practices such as culling the less desirable
trees and thinning can improve the quality of existing
woodlands.

This soil is only fairly suited to building site develop-
ment because of slope, low strength, and frost action.
Considerable excavation is necessary to prepare a build-
ing site. Foundations should be constructed of steel-
reinforced concrete and backfilled with sand to offset the
low strength of the soil. Because local roads and streets
are subject to damage from frost action and low
strength, placing a layer of suitable roadfill on the subsoil
is needed. Septic tank absorption fields should be
placed on the contour to prevent the effluent from sur-
facing.

Capability subclass Ille; woodland suitability subclass
20.

HmD2—Hochheim loam, 12 to 20 percent slopes,
eroded. This soil is moderately steep and well drained. It
is on the sides of drumlins and on ground moraines. The
areas are long and narrow and range from 5 to 40 acres
in size.
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Typically, the surface layer is dark brown loam about 6
inches thick. The subsoil is yellowish brown and brown
clay loam about 10 inches thick. The substratum to a
depth of 60 inches is light yellowish brown gravelly loam.
in some small areas of this soil the subsoil is thinner and
shallower to free carbonates. In other small areas the
soil is not eroded.

Included with this soil in mapping are small areas of
Boyer and Lutzke soils, areas of Hochheim soils that are
severely eroded, and areas of Hochheim soils that have
slopes of more than 20 percent. These areas make up 5
to 15 percent of this map unit. Boyer and Lutzke soils
are well drained and are in similar positions on the land-
scape.

Permeability is moderate or moderately slow, and the
available water capacity is moderate. Runoff is rapid.
This soil is difficult to till because of slope and because
in some areas the subsoil is exposed. The surface layer
is subject to crusting after rains. The crusting makes
emergence of small seeded plants difficult. The subsoil
is mildly alkaline. Free lime is in the substratum. The
organic matter content is moderate, and natural fertility is
low.

Most areas of this soil are farmed. This soil has poor
potential for row crops and fair potential for hay, pasture,
and trees. It has poor potential for building site develop-
ment and sanitary facilities.

This soil is suited to grasses and legumes for pasture
and hay. Because the subsoil is exposed in places, this
soil is more difficult to till than uneroded soils. If this soil
is used for row crops, erosion is a severe hazard. Con-
tour tillage, minimum tillage, winter cover crops, surface
runoff diversions, and long rotations that include a year
of row crops are needed to prevent excessive soil loss.

Using this soil for pasture is effective in controlling
erosion. Overgrazing or grazing when the soil is wet can
cause surface compaction and excessive runoff. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help keep
pasture plants and the soil in good condition.

This soil is suited to trees; a few small areas remain in
native hardwoods. Roads used for planting and harvest-
ing operations should be on the contour to prevent ex-
cessive erosion. Slope restricts equipment use, and hand
planting may be necessary in some places. Seedlings
survive well if competing vegetation is controlled. Forest-
ry practices such as culling the less desirable trees and
thinning can improve the quality of existing woodlands.
Tree growth is better on the north-facing and east-facing
slopes than on the hotter and drier south-facing and
west-facing slopes.

This soil is poorly suited to building site development
and sanitary facilities because of slope. Extensive level-
ing is needed. Some areas of this soil include gently
sloping hilltops, which are large enough for a single
dwelling.

Capability subclass IVe; woodland suitability subclass
2r.
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HnB—Hochheim-Nichols-Boyer complex, 2 to 6
percent slopes. This complex consists of gently sloping
soils on undulating moraines. The areas are irregular in
shape and range from 10 to 100 acres in size. The soils
are well drained.

This map unit consists of about 35 percent Hochheim
loam, 30 percent Nichols very fine sandy loam, 20 per-
cent Boyer sandy loam, and 15 percent minor soils. The
Hochheim soil is mainly on the side slopes of ridges and
hills. The Nichols soil and the Boyer soil are mainly on
the top of hills and ridges. These soils are so intricately
mixed and areas are so small in size that it was not
practical to separate them in mapping.

Typically, the surface layer of the Hochheim soil is
dark brown loam about 7 inches thick. The subsoil is
about 14 inches thick. In the upper part it is dark yellow-
ish brown, friable loam; in the middle part it is dark
brown, friable clay loam; and in the lower part it is dark
yellowish brown, friable loam. The substratum to a depth
of 60 inches is light yellowish brown, friable gravelly
joam.

Typically, the surface layer of the Nichols soil is dark
brown very fine sandy loam about 8 inches thick. The
subsoil is about 15 inches thick. In the upper part it is
pale brown, friable very fine sandy loam, and in the lower
part it is light brown, friable very fine sandy loam. The
substratum to a depth of 60 inches is very pale brown,
friable very fine sand.

Typically, the surface layer of the Boyer soil is very
dark grayish brown sandy loam about 6 inches thick. The
subsurface layer is pale brown sandy loam about 3
inches thick. The subsoil is about 20 inches thick. In the
upper part it is dark yellowish brown, friable sandy loam;
in the middle part it is brown, friable gravelly sandy clay
loam; and in the lower part it is brown, friable gravelly
sandy loam. The substratum to a depth of 60 inches is
yellowish brown, loose sand and gravel.

Included with these soils in mapping are small areas of
Palms and Lutzke soils, which make up about 15 percent
of the complex. Palms soils are very poorly drained or-
ganic soils in depressions and on bottoms of glacial lake
basins. Lutzke soils are well drained and are on slightly
steeper positions on the landscape than the Boyer soil.

Permeability is moderate or moderately slow in the
Hochheim soil, moderate in the Nichols soil, and moder-
ately rapid to very rapid in the Boyer soil. The available
water capacity is high in the Nichols soil, moderate in the
Hochheim soil, and low in the Boyer soil. Surface runoff
is slow to medium. The surface layer of these soils is
friable and easily tilled. The shrink-swell potential is low
or moderate. In the Boyer soil, root growth is restricted
for some crops by the sand and grave! in the substra-
tum. The subsoil of these soils is neutral to mildly alka-
line. Free lime is present in the substratum. The organic
matter content is low to moderate, and natural fertility is
low or medium.

Most areas of these soils are farmed. The soils have
fair to good potential for cultivated crops, hay, pasture,
and trees. They have good potential for building site



CALUMET AND MANITOWOC COUNTIES, WISCONSIN

development. Onsite investigation is needed to deter-
mine the suitability of the soil for a specific use.

These soils are well suited to corn, small grain, and
grasses and legumes for hay and pasture. If these soils
are used for cultivated crops, there is a slight hazard of
erosion. Yields are reduced on the Boyer soil in an
extended dry period. Minimum tillage, winter cover crops,
and grassed waterways help prevent excessive soil loss.
Returning crop residue to the soil or adding other organ-
ic material helps improve fertility and the available water
capacity.

Using these soils for pasture or hay is effective in
controlling erosion. Overgrazing or grazing when the
soils are wet can cause surface compagction, excessive
runoff, and poor tilth. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use
during wet periods help keep pasture plants and the
soils in good condition.

These soils are suited to trees; a few areas remain in
native hardwoods. There are only slight limitations in
planting or harvesting trees. Seedlings survive well. For-
estry practices such as culling the less desirable trees
and thinning can improve the quality of existing wood-
lands.

Hochheim and Nichols soils are only fairly suited to
use as local roads and streets because of the frost
action potential and low strength in the subsoil. The
Boyer soil has suitable base material in the substratum.
The soils in this complex are suited to use as building
sites and as septic tank absorption fields. The restricted
permeability in the Hochheim soil and the danger of
ground water poliution on the Boyer soil are hazards in
using these soils as septic tank absorption fields.

Capability subclass lle; woodland suitability subclass:
Hochheim-20, Nichols-10, Boyer-3o.

HnC2—Hochheim-Nichols-Boyer complex, 6 to 12
percent slopes, eroded. This complex consists of slop-
ing soils on rolling moraines. The areas are irregular in
shape and range from 10 to 100 acres in size. The soils
are well drained.

This complex consists of about 35 percent Hochheim
loam, 25 percent Nichols very fine sandy loam, 25 per-
cent Boyer sandy loam, and 15 percent minor soils. The
Hochheim soil is mainly on the side slopes of ridges and
hills. The Nichols soil and the Boyer soil are mainly on
the top of hills and ridges. These soils are so intricately
mixed and the areas are so small in size that it was not
practical to separate them in mapping.

Typically, the surface layer of the Hochheim soil is
dark brown loam about 6 inches thick. The subsail is
about 12 inches thick. It is brown or dark yellowish
brown, friable clay loam. The substratum to a depth of
60 inches is light yellowish brown, friable gravelly loam.

Typically, the surface layer of the Nichols soil is dark
brown very fine sandy loam about 6 inches thick. The
subsoil is about 13 inches thick. It is pale brown, friable
very fine sandy loam in the upper part and light brown,
friable very fine sand in the lower part. The substratum
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to a depth of 60 inches is pale brown very fine sand.

Typically, the surface layer of the Boyer soil is brown
sandy loam about 6 inches thick. The subsoil is about 18
inches thick. It is dark yellowish brown, friable sandy
loam in the upper part; brown, friable gravelly sandy clay
loam in the middle part; and brown, friable gravelly sandy
loam in the lower part. The substratum to a depth of 60
inches is yellowish brown, loose sand and gravel.

Included with these soils in mapping are small areas of
Palms and Lutzke soils, which make up about 15 percent
of the complex. Palms soils are very poorly drained or-
ganic soils that are in depressions and on bottoms of
glacial lake basins. Lutzke soils are well drained and are
in slightly steeper positions on the landscape than the
Boyer soil. Also included are small areas where the
major soils are severely eroded. In some places the
included soils have stones on the surface.

Permeability is moderate or moderately slow in the
Hochheim soil and moderate in the Nichols soil. In the
Boyer soil, permeability is moderately rapid in the upper
part and very rapid in the lower part. The available water
capacity is high in the Nichols soil, moderate in the
Hochheim soil, and low in the Boyer soil. Surface runoff
is moderate to rapid. The surface layer is difficult to till
because some of the more clayey subsoil is mixed in the
plowed layer. In some places tilth is poor because of
surface stones. Because the soils in this map unit are
subject to puddling and crusting after rains, growth of
small-seeded plants is difficult. The shrink-swell potential
is low or moderate. In the Boyer soil, root growth is
restricted for some crops by the sand and gravel in the
substratum. The upper part of the subsoil is neutral to
mildly alkaline, and the lower part is mildly alkaline. Free
lime is in the substratum. The organic matter content is
low to moderate, and natural fertility is low.

Most areas of these soils are farmed. The soils have
fair to good potential for cultivated crops, hay, pasture,
and trees. They have fair potential for building site devel-
opment. Sites should be investigated to determine the
type of soil at a given location before planning changes
in land use.

These soils are suited to small grain, grasses, and
legumes. Because some of the subsoil is exposed, these
soils are more difficult to till than uneroded soils. if the
soils are used for row crops such as corn, erosion can
remove large amounts of the surface layer. Water ero-
sion is a moderate hazard, and the soils are stony in
some places. Minimum tillage, winter cover crops, con-
tour tillage, grassed waterways, and long rotations in-
cluding a year of row crops help prevent excessive soil
loss. Returning crop residue to the soil or adding other
organic material helps to improve fertility and the infiltra-
tion rate.

Using these soils for pasture or hay is effective in
controlliing erosion. Overgrazing or grazing when the soil
is wet can cause surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help keep pasture plants and the soil in
good condition.
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These soils are well suited to trees; a few small areas
remain in native hardwoods. There are only slight limita-
tions in planting or harvesting trees. Seedlings survive
well. Forestry practices such as culling the less desirable
trees and thinning can improve the quality of existing
woodlands.

These soils are fairly suited to use as building sites,
local roads and streets, and septic tank absorption fields.
Considerable excavation is necessary to prepare a site.
The Boyer soil is difficult to revegetate after excavation.
The restricted permeability in the Hochheim soil and the
danger of ground water poliution on the Boyer soil are
hazards in using these soils as septic tank absorption
fields.

Capability subclass llie; woodland suitability subclass:
Hochheim-20, Nichols-10, Boyer-3o.

HnD—Hochheim-Boyer-Nichols complex, 12 to 25
percent slopes. This complex consists of moderately
steep and steep soils on short, complex side slopes of
ground moraines. The areas are irregular in shape and
range from 5 to 80 acres in size. The soils are well
drained.

This map unit consists of about 35 percent Hochheim
loam, 30 percent Boyer sandy loam, 20 percent Nichols
very fine sandy loam, and 15 percent minor soils. The
Hochheim soil is mostly on the side slopes of ridges and
hills. The Boyer soil is mostly on the convex tops of hills
and ridges. The Nichols soil is mostly on the slightly
concave top and lower slopes of hills and ridges.

Typically, the surface layer of the Hochheim soil is
very dark brown loam about 3 inches thick. The subsur-
face layer is pale brown loam about 3 inches thick. The
subsoil is about 11 inches thick. It is yellowish brown and
brown, friable clay loam. The substratum to a depth of
60 inches is light yellowish brown, friable gravelly ioam.

Typically, the surface layer of the Boyer soil is very
dark brown sandy loam about 3 inches thick. The sub-
surface layer is pale brown sandy loam about 3 inches
thick. The subsoil is about 18 inches thick. It is dark
yellowish brown, friable sandy loam in the upper part;
brown, friable loam in the middle part; and brown, friable
gravelly sandy loam in the lower part. The substratum to
a depth of 60 inches is yellowish brown, loose sand and
gravel.

Typically, the surface layer of the Nichols soil is very
dark grayish brown very fine sandy loam about 3 inches
thick. The subsurface layer is grayish brown very fine
sandy loam about 3 inches thick. The subsoil is about 12
inches thick. It is pale brown very fine sandy loam. The
substratum to a depth of 60 inches is pale brown very
fine sand.

Included with these soils in mapping are small areas of
Palms and Lutzke soils, which make up about 15 percent
of the complex. Also included are small areas where
slopes range to 40 percent and other areas where
slopes are less than 12 percent. Palms soils are very
poorly drained organic soils that are in depressions and
glacial kettles. Lutzke soils are well drained and are in
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slightly higher positions on the landscape than the Boyer
soil. In some small areas the soils in this complex are
stony.

Permeability is moderate or moderately slow in the
Hochheim soil, moderate in the Nichols soil. In the Boyer
soil, it is moderately rapid in the subsoil and very rapid in
the substratum. Surface runoff is very rapid. These soils
are difficult to till because of slope and stoniness. The
shrink-swell potential is low or moderate. In the Boyer
soil, root growth is restricted for some crops by sand and
gravel in the substratum. The subsoil is neutral to mildly
alkaline. Free lime is in the substratum. The organic
matter content and natural fertility are low.

Most areas of these soils are used as pasture or
woodland. The soils have poor potential for cultivated
crops and building site development.

These soils are well suited to grasses and legumes for
pasture. There is a severe hazard of erosion, and these
soils are difficult to till.

Using these soils for pasture is effective in controlling
erosion. Overgrazing or grazing when the soils are wet
can cause surface compaction and excessive runoff.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods help
keep pasture plants and the soil in good condition.

These soils are suited to trees; a few small areas
remain in native hardwoods. Roads used for planting and
harvesting operations should be on the contour to pre-
vent excessive erosion. Slope restricts equipment use,
and hand planting may be necessary in some places.
Seedlings survive well. Forestry practices such as culling
the less desirable trees and thinning can improve the
quality of existing woodlands.

These soils are poorly suited to building site develop-
ment and sanitary facilities because of slope. Leveling
operations to prepare building sites generally are not
feasible. Some of the less sloping areas are large
enough for a single dwelling. .

Capability subclass IVe; woodland suitability subclass:
Hochheim-2r, Boyer-30, Nichols-1r.

HrB—Hortonville silt loam, 2 to 6 percent slopes.
This soil is gently sloping and well drained. It is on
convex side slopes on till plains. The areas are irregular
in shape and range from 10 to 600 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The subsoil is about 18
inches thick. The upper part of the subsoil is dark brown
and brown, friable loam; the middle part is reddish
brown, friable clay loam; and the lower part is reddish
brown, friable loam. The substratum to a depth of 60
inches is reddish brown, friable loam.

Included with this soil in mapping are small areas of
Kewaunee, Symco, and Waymor soils, which make up 5
to 15 percent of this map unit. Kewaunee and Waymor
soils are in positions on the landscape similar to that of
the Hortonville soil. Symco soils are somewhat poorly
drained and are in drainageways and broad concave
areas. Also included are small areas of soils that are
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moderately well drained and have mottles at a depth of
3 to 5 feet.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The surface
layer is easily tilled. The shrink-swell potential is moder-
ate in the subsoil and low in the substratum. The subsoil
is mildly alkaline. Free lime is in the substratum. The
organic matter content is low, and the natural fertility is
medium. Water may collect on lower slopes for short
periods after heavy rains.

Most areas of this soil are farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees. It
has fair potential for building site development and sani-
tary facilities.

This soil is well suited to corn and small grains and to
grasses and legumes for hay and pasture. There is a
slight or moderate hazard of erosion. Minimum tillage,
winter cover crops, and grassed waterways help prevent
soil loss. Returning crop residue to the soil or adding
other organic material helps improve fertility and the infil-
tration rate.

Using this soil for pasture or hay is effective in control-
ling erosion. Overgrazing or grazing when the soil is wet
can cause surface compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep pasture plants and the soil in good condi-
tion.

This soil is suited to trees; a few areas remain in
native hardwoods. There are only slight limitations in
planting or harvesting trees. Seedlings survive well. For-
estry practices such as culling the less desirable trees
and thinning can improve the quality of existing wood-
lands.

This soil is only fairly suited to use as sites for dwell-
ings and septic tank absorption fields because of low
strength and moderately slow permeability. Using steel-
reinforced concrete and oversizing the bottom of the
footings can help overcome low strength. Installing over-
sized absorption fields can help compensate for the
moderately slow permeability. This soil is poorly suited to
local roads and streets because of low strength. Install-
ing a thick layer of suitable roadfill can help overcome
this limitation.

Capability subclass lle; woodland suitability subclass
20.

HrC2—Hortonville silt loam, 6 to 12 percent slopes,
eroded. This soil is sloping and well drained. 1t is on
side slopes on till plains and moraines. The areas are
irregular in shape and range from 5 to 100 acres in size.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The subsoil is 16 inches thick. The
upper part of the subsoil is dark brown and brown, friable
loam; the middle part is reddish brown, friable clay loam;
and the lower part is reddish brown, friable loam. The
substratum to a depth of 60 inches is reddish brown,
friable loam. In some small areas this soil is not eroded.
In other small areas it has slopes of more than 12
percent.
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Included with this soil in mapping are small areas of
Kewaunee and Waymor soils and small areas of severe-
ly eroded Hortonville soils, which make up 5 to 10 per-
cent of this map unit. Kewaunee and Waymor soils are in
positions on the landscape similar to those of the Horton-
ville soil. The severely eroded Hortonville soils are on
convex side slopes and hilltops.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. This soil is difficult
to till because the subsoil is exposed in places. The
shrink-swell potential is moderate in the subsoil and low
in the substratum. The subsoil is mildly alkaline. Free
lime is in the substratum. The organic matter content is
moderate, and natural fertility is medium.

Most areas of this soil are farmed. This soil has fair
potential for cultivated crops, hay, pasture, and trees. It
has fair potential for building site development and sani-
tary facilities.

This soil is suited to corn and small grains and to
grasses and legumes for hay and pasture. Because
some of the subsoil is exposed, this soil is more difficult
to till than uneroded soils. Erosion is a moderate hazard.
Minimum tillage, contour tillage, winter cover crops,
grassed waterways, and long rotations that include a
year of corn help prevent excessive soil loss. Returning
crop residue to the soil or adding other organic material
helps improve fertility and increase the infiltration rate.

Using this soil for pasture or hay is effective in control-
ling erosion. Overgrazing or grazing when the soil is wet
can cause surface compaction, excessive runoff, and
poor tiith. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep pasture plants and the soil in good condi-
tion.

This soil is suited to trees; a few areas remain in
native hardwoods. There are only slight limitations in
planting or harvesting trees. Seedlings survive well. For-
estry practices such as culling the less desirable trees
and thinning can improve the quality of existing wood-
lands.

This soil is only fairly suited to use as building sites.
Considerable excavation is necessary to prepare a site.
Because local roads and streets are subject to damage
by the shrinking and swelling and low strength of the
subsoil, suitable roadfill is needed over the subsoil. This
s0il is only fairly suited to use as septic tank absorption
fields because of the moderately slow permeability and
slope. Installing oversized absorption fields can help
overcome these limitations.

Capability subclass llle; woodland suitability subclass
20.

HrD2—Hortonville silt loam, 12 to 20 percent
slopes, eroded. This soil is moderately steep and well
drained. It is on side slopes on till plains and moraines.
The areas are long and narrow and range from 5 to 80
acres in size. :

Typically, the surface layer is dark brown silt loam
about 6 inches thick. The subsoil is about 16 inches
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thick. The upper part of the subsoil is brown and yellow-
ish brown, friable loam; the middle part is reddish brown,
friable clay loam; and the lower part is reddish brown,
friable loam. The substratum to a depth of 60 inches is
reddish brown, friable loam. In some small areas of this
soil, slopes are less than 12 percent or more than 20
percent. In other small areas the soil is not eroded.

Included with this soil in mapping are small areas of
Kewaunee and Waymor soils, which make up 5 to 10
percent of this map unit. Kewaunee soils are in a posi-
tion on the landscape similar to that of the Hortonville
soil. Waymor soils occupy similar topography. Also in-
cluded are small areas of Hortonville soils in which all of
the surface layer was lost by erosion.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. This soil is difficult
to till because of slope and poor tilth. The shrink-swell
potential is moderate in the subsoil and low in the sub-
stratum. The subsoil is mildly alkaline. Free lime is in the
substratum. The organic matter content is moderate, and
natural fertility is medium.

Most areas of this soil are farmed. This soil has poor
potential for cultivated crops and fair potential for pas-
ture and woodland. It has poor potential for building site
development and sanitary facilities.

Erosion is a severe hazard in cultivated areas. Be-
cause some of the subsoil is exposed, this soil is more
difficult to till than uneroded soils. This soil is suited to
grasses and legumes for pasture and hay.

Using this soil for pasture is effective in controlling
erosion. Overgrazing or grazing when the soil is wet can
cause surface compaction and excessive runoff. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help keep
pasture plants and the soil in good condition.

This soil is suited to trees; a few small areas remain in
native hardwoods. Roads used for planting and harvest-
ing operations should be on the contour to prevent ex-
cessive erosion. Slope restricts equipment use, and hand
planting may be necessary in some places. Seedlings
survive well. Forestry practices such as culling the less
desirable trees and thinning can improve the quality of
existing woodlands.

This soil is limited for most types of building site devel-
opment by slope. Extensive leveling is needed. Some
small areas of gently sloping soils on ridgetops are large
enough for a single dwelling.

Capability subclass IVe; woodland suitability subclass
1r.

Hu—Houghton muck. This soil is nearly level and
very poorly drained. It is in depressions in old glacial
lakes and is subject to frequent flooding. The areas are
irregular in shape and range from 5 to 1,000 acres in
size. Slopes range from 0 to 2 percent. ’

Typically, the organic layer is black and dark yellowish
brown muck to a depth of about 60 inches. In some
small areas this soil is as much as 10 percent woody
fragments.

SOIL SURVEY

Included with this soil in mapping are small areas of
Adrian, Paims, and Willette soils, which make up 5 to 10
percent of this map unit. All of these included soils are in
positions on the landscape similar to that of the
Houghton soil but are underlain by mineral soil at a
depth of 16 to 51 inches. Also included are small areas
of soils that have marl or sedimentary peat below a
depth of 20 inches. Some small areas of open water are
alsc included.

Permeability is moderately rapid, and the available
water capacity is very high. Runoff is slow. Root growth
is restricted in this soil by saturated soil conditions. The
surface layer is slightly acid, and the second and third
layers are medium acid. The organic matter content is
very high, and natural fertility is low. This soil is saturated
to a depth of less than 1 foot during wet periods.

Most areas of this soil remain in native vegetation.
This soil has poor potential for cultivated crops and
building site development.

This soil is poorly suited to use as cropland. A short
growing season, caused by frost late in spring and early
in fall, limits the type of crops that can be grown. Most
areas also do not have suitable outlets for surface and
subsurface drainage systems. Specialized equipment is
needed to cultivate this soil. Areas that are artificially
drained and used as cropland are subject to soil blowing
and subsidence. If this soil is drained, mint and other
specialty crops can be grown.

Artificially drained areas can be used for pasture; how-
ever, yields are low. The surface layer of muck has poor
trafficability, and use is restricted to dry periods.

This soil is poorly suited to woodland use. It has
severe limitations for equipment operation. Seedling mor-
tality and plant competition are severe hazards. Harvest-
ing operations are restricted to winter, when the ground
is frozen. Planting generally is done by hand. Trees on
this soil are shallow rooted, and windthrow is a hazard.
Flooding is frequent, and seedling survival is difficult be-
cause of the saturated soil conditions. Scalping or spray-
ing before planting can control plant competition.

This soil is poorly suited to building site development
because of flooding and the wetness and low strength of
this soil. Local roads and streets are subject to damage
from wetness, frost heave, and subsidence; therefore,
the organic material should be replaced by coarse-tex-
tured base material. A drainage system is needed to
remove excess water from the road area. This soil is
poorly suited to use as septic tank absorption fields
because of flooding and wetness.

Capability subclass IVw; woodland suitability subclass
3w.

Ke—Keowns very fine sandy loam. This soil is
nearly level and poorly drained. It is in depressions in
glacial lake basins and is subject to frequent flooding.
The areas are irregular in shape and range from 5 to 100
acres in size. Slopes range from 0 to 2 percent.

Typically, the surface layer is very dark gray very fine
sandy loam about 13 inches thick. The subsoil is 16
inches thick. The upper part of the subsoil is pale brown,
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friable very fine sandy loam, and the lower part is brown,
mottled, friable very fine sandy loam. The upper part of
the substratum, to a depth of 54 inches, is brown and
grayish brown, mottled very fine sandy loam. The lower
part, to a depth of 60 inches, is light yellowish brown fine
and medium sand. In some small areas of this soil the
surface layer is as much as 6 inches of muck, and in
other areas the surface layer does not have free carbon-
ates. In some small areas the substratum is as much as
20 percent coarse fragments.

Included with this soil in mapping are small areas of
Granby, Palms, and Pella soils, which make up 5 to 15
percent of this map unit. Palms soils are very poorly
drained and formed in 16 to 51 inches of organic materi-
al. They are in wet depressions. Granby and Pella soils
are poorly drained and are in positions on the landscape
similar to that of the Keowns soil.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is slow. The surface layer is friable
and can be easily tilled, except when the soil is wet.
Most plant roots are restricted by saturated soil condi-
tions to a depth of less than 1 foot during wet periods.
Reaction is mildly alkaline, and free carbonates are
throughout the soil. The organic matter content is moder-
ate or high, and natural fertility is medium. This soil is
saturated to a depth of less than 1 foot in wet periods.

In most areas this soil is used as pasture or woodland.
This soil has fair potential for pasture and trees. It has
poor potential for cultivated crops and building site de-
velopment.

This soil is poorly suited to corn and small grains and
legumes for hay. Most areas of this soil do not have a
natural outlet for- artificial drainage. Many areas were
cleared for cropland but are no longer used for cropland
because of wet soil conditions and low yields.

This soil is poorly suited to pasture. Overgrazing and
grazing when the soil is wet can cause surface compac-

tion and sealing. Proper stocking rates, pasture rotation, .

timely deferment of grazing, and restricted use during
wet periods help keep pasture plants and the soil in
good condition.

This soil is suited to trees; many areas remain in
native hardwoods. Flooding and wetness are severe
equipment limitations. Seedling mortality is a moderate
hazard because of flooding and wetness. Plant competi-
tion is a severe hazard. Vegetation should be scalped or
chemically treated before planting. Trees on this soil are
shallow rooted, and windthrow is a hazard. Clear cutting
or area selection harvesting can overcome this hazard.
Harvesting operations should be carried out during winter
to reduce damage to soil and to increase mobility. For-
estry practices such as culling the less desirable trees
and thinning can improve the quality of existing wood-
lands.

This soil is poorly suited to building site development.
Because foundations and local roads and streets are
subject to damage from flooding and frost heave, suit-
able roadfill is needed over the subsoil. Septic tank ab-
sorption fields are subject to failure because of frequent
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flooding and saturated soil conditions to a depth of less
than 1 foot during wet periods.

Capability subclass Illlw; woodland suitability subclass
w.

KnB—Kewaunee loam, 2 to 6 percent slopes. This
soil is gently sloping and well drained. It is on lower side
slopes and convex ridgetops on till plains. The areas are
irregular in shape and range from 10 to 600 acres in
size.

Typically, the surface layer is dark brown loam about 8
inches thick. The subsoil is about 15 inches thick; the
upper part of the subsoil is reddish brown, firm clay
loam, and the lower part is reddish brown, firm clay. The
substratum to a depth of 60 inches is reddish brown
clay. In some small areas of this soil the surface layer is
sandy loam or silt loam.

Included with this soil in mapping are small areas of
Hortonville, Kolberg, and Manawa soils, which make up 5
to 15 percent of this map unit. Hortonville and Kolberg
soils are well drained and are in positions on the land-
scape similar to that of the Kewaunee soil. Manawa soils
are somewhat poorly drained and are in slightly lower
positions on the landscape than the Kewaunee soil. Also
included are small areas of soils that are moderately well
drained. In some small areas the substratum is sand and
gravel, and in other small areas of this soil 3 to 5 inches
of the surface layer has been lost by erosion.

Permeability is slow, and the available water capacity
is moderate. Surface runoff is medium. The surface layer
is friable and is easily tilled. In small areas where the
upper 3 to 5 inches of the surface layer has been
eroded, the soil can be tilled without forming large clods
only within a narrow range of moisture content. These
small areas of eroded soils are scattered throughout this
map unit and control the time of tillage for the entire
field. The shrink-swell potential is moderate. The upper
part of the subsoil is neutral, and the lower part is mildly
alkaline. Free lime is in the substratum. The organic
matter content is moderate, and natural fertility is
medium. Water may collect on the lower slopes for short
periods after heavy rain.

Most areas of this soil are farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees. It
has poor potential for building site development and
sanitary facilities.

This soil is well suited to corn and small grain and to
grasses and legumes for hay. It is also suited to such
specialty crops as peas and green beans for canning.
The high reaction of this soil makes it especially well
suited to legumes. There is a slight or moderate hazard
of erosion. Minimum tillage, winter cover crops, spring
tillage, and grassed waterways help prevent excessive
soil loss. Many areas have slopes that are long and
uniform enough for contour tillage. Terraces and diver-
sions can be used to reduce slope length. Maintaining
the content of organic matter in the soil also helps pre-
vent erosion, increase the available water capacity, and
improve the infiltration rate. Returning crop residue to
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the soil or adding other organic material helps to improve
fertility, tilth, and soil moisture retention.

Using this soil for pasture or hay is also effective in
controlling erosion. Grazing when the soil is wet or over-
grazing can cause soil compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep the soil and the pasture plants in good
condition. ,

This soil is suited to trees; a few areas remain in
native hardwoods. There are only slight limitations in
planting or harvesting trees. Seedlings survive well.
Spraying or scalping the existing vegetation helps control
plant competition. Forestry practices such as culling the
less desirable trees and thinning can improve the quality
of existing woodlands.

This soil is only fairly suited to building site develop-
ment because of the moderate shrink-swell potential and
low strength. Constructing foundations with steel-rein-
forced concrete and backfilling with sand and gravel can
help overcome these limitations. Oversizing the bottom
of the footings is also helpful. This soil is poorly suited to
use as septic tank absorption fields and as sites for local
roads and streets. The slow permeability of the substra-
tum is a limitation for septic tank absorption fields. This
soil can be used as sites for mound sewage disposal
systems. Grading local roads and streets to shed water
and placing suitable roadfill on the subsoil can help over-
come low strength, the moderate shrink-swell potential,
and a moderate frost action potential.

Capability subclass lle; woodland suitability subclass
2c.

KnC2—Kewaunee loam, 6 to 12 percent slopes,
eroded. This soil is sloping and well drained. It is on the
side slopes of moraines and drumlins on till plains. The
areas are irregular in shape and range from 3 to 100
acres in size.

Typically, the surface layer is dark brown loam about 6
inches thick. The subsoil is reddish brown, firm clay
about 12 inches thick. The substratum to a depth of 60
inches is reddish brown clay.

Included with this soil in mapping are small areas of
Hortonville and Kolberg soils, which make up 5 to 15
percent of this map unit. Hortonville and Kolberg soils
are well drained and are in positions on the landscape
similar to that of the Kewaunee soil. Also included are
small areas of Kewaunee soil that have lost all of the
surface layer by erosion.

Permeability is slow, and the available water capacity
is moderate. Runoff is medium or rapid. The surface
layer is friable but has a narrow range of moisture con-
tent in which it can be tilled. If this soil is tilled when the
moisture content is too high, large clods will form when
the soil dries. This soil is also subject to puddling and
crusting. The shrink-swell potential is moderate. The
upper part of the subsoil is neutral, and the lower part is
mildly alkaline. Free lime is in the substratum. The organ-
ic matter content is moderate, and natural fertility is
medium.

SOIL SURVEY

Most areas of this soil are farmed. This soil has fair
potential for cultivated crops, hay, pasture, and trees. It
has poor potential for building site development and
sanitary facilities.

This soil is suited to corn and small grain and to
grasses and legumes for hay. It is also suited to such
specialty crops as peas and green beans for canning.
The surface layer is subject to crusting, which results in
poor emergence of small-seeded crops. If this soil is
used for row crops, there is a severe hazard of further
damage by erosion. Minimum tillage, winter cover crops,
and grassed waterways help prevent excessive soil loss.
In a few areas, slopes are long enough and uniform
enough for contour tillage. Diversions can be used to
reduce slope length. Maintaining the content of organic
matter also helps prevent erosion, increase the infiitra-
tion rate, and reduce crusting. Returning crop residue to
the soil or adding other organic material helps to improve
fertility, tilth, and soil moisture retention.

Using this soil for hay and pasture is also effective in
controlling erosion. Grazing when the soil is wet or over-
grazing can cause soil compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep the soil and pasture plants in good condi-
tion.

This soil is suited to trees; a few areas remain in
native hardwoods. There are only slight limitations in
planting or harvesting. Seedlings survive well. Spraying
or scalping the existing vegetation helps control plant
competition. Forestry practices such as culling the less
desirable trees and thinning can improve the quality of
existing woodlands. Roads used for planting or harvest-
ing should be on the contour to prevent erosion.

This soil is only fairly suited to building site develop-
ment because of the moderate shrink-swell potential, low
strength, and slope. Constructing foundations with steel-
reinforced concrete and backfilling with sand and gravel
help offset the shrinking and swelling of the soil. Oversiz-
ing the bottom of the footings can help overcome low
strength. Extensive leveling can expose the clayey sub-
soil and substratum, which are difficult to revegetate.
This soil is poorly suited to use as septic tank absorption
fields and as sites for local roads and streets. The mod-
erately slow permeability of the substratum is a limitation
for septic tank absorption fields. This soil can be used as
sites for mound sewage disposal systems. Grading local
roads and streets to shed water and placing suitable
roadfill on the subsoil can overcome low strength, the
moderate shrink-swell potential, and a moderate frost
action potential.

Capability subclass llle; woodland suitability subclass
2c.

KnD2—Kewaunee loam, 12 to 20 percent slopes,
eroded. This soil is moderately steep and well drained. It
is on the convex side slopes of moraines and drumlins.
The areas are long and narrow and range from 5 to 80
acres in size.
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Typically, the surface layer is dark brown loam about 6
inches thick. The subsoil is reddish brown, firm clay
about 12 inches thick. The substratum to a depth of 60
inches is reddish brown clay. In some small areas this
soil is not eroded.

Included with this soil in mapping are small areas of
Hortonville and Kolberg soils, which make up 5 to 15
percent of this map unit. Hortonville and Kolberg soils
are well drained and are in positions on the landscape
similar to that of the Kewaunee soil. Also included are
small areas of the Kewaunee soil where all of the sur-
face layer has been eroded.

Permeability is slow, and the available water capacity
is moderate. Runoff is rapid. The surface layer is friable
but has a narrow range of moisture content in which it
can be tilled. If tilled when the moisture content is too
high, it will form large clods upon drying. This soil is also
subject to puddling and crusting. The shrink-swell poten-
tial is moderate. The upper part of the subsoil is neutral,
and the lower part is mildly alkaline. Free lime is in the
substratum. The organic matter content is moderate, and
natural fertility is medium.

Many areas of this soil are farmed. This soil has good
potential for small grains, hay, pasture, and trees. It has
poor potential for row crops. It has poor potential for
building site development and sanitary facilities.

This soil is suited to small grains and to grasses and
legumes for hay. There is a severe hazard of erosion;
therefore, this soil is best suited to close-growing crops.
Row crops such as corn allow water erosion to remove
large quantities of the surface layer. The surface layer is
subject to crusting, which results in poor emergence of
small-seeded crops. Minimum tillage, winter cover crops,
and grassed waterways help prevent excessive soil loss.
In a few areas the slopes are long enough and uniform
enough for contour tillage. Diversions can be used to
reduce slope length. Long rotations that include a year
of row crops also reduce soil loss. Maintaining the con-
tent of organic matter helps prevent erosion, increase
the infiltration rate, and reduce crusting. Returning crop
residue to the soil or adding other organic material helps
to improve fertility, tilth, and soil moisture retention.

Using this soil for hay and pasture is effective in con-
trolling erosion. Grazing when the soil is wet or overgraz-
ing can cause soil compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep the soil and pasture plants in good condi-
tion.

This soil is suited to trees; a few areas remain in
native hardwoods. Slope is a limiting factor in planting
and harvesting operations. Seedlings survive well if com-
peting vegetation is controlled. Spraying or scalping the
existing vegetation controls plant competition. Forestry
practices such as culling the less desirable trees and
thinning can improve the quality of existing woodlands.
Roads used by planting or harvesting eguipment should
be on the contour to prevent erosion. Some areas may
need hand planting.
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This soil is poorly suited to use as building sites, local
roads and streets, and a septic tank absorption field.
These uses require extensive leveling, which leaves only
the clayey subsoil or substratum to revegetate. If build-
ings are constructed on this soil, foundations should be
designed to withstand the shrinking and swelling of this
soil.

Capability subclass IVe; woodiand suitability subclass
2c.

KnE—Kewaunee loam, 20 to 30 percent slopes.
This soil is steep and well drained. It is on convex side
slopes on moraines and drumlins. The areas are long
and narrow and range from 5 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 4 inches thick. The subsurface layer is gray-
ish brown loam about 2 inches thick. The subsoil is
reddish brown, firm clay about 14 inches thick. The sub-
stratum to a depth of 60 inches is reddish brown clay.

Included with this soil in mapping are small areas of
Lutzke soils, areas of the Kewaunee soil that have
slopes of more than 30 percent, and small areas where
all of the surface layer has eroded. These included soils
make up 5 to 10 percent of this map unit. Lutzke soils
are well drained.

Permeability is slow, and the available water capacity
is moderate. Runoff is rapid. The shrink-swell potential is
moderate. The upper part of the subsoil is neutral, and
the lower part is mildly alkaline. Free lime is in the
substratum. The organic matter content is moderate, and
natural fertility is medium.

Most areas of this soil are in woodland, and some
areas are in pasture. This soil has fair potential for trees
or pasture. It has poor potential for cropland, building
site development, and sanitary facilities.

This soil is not suited to cultivated crops because of
the very severe hazard of erosion.

Using this soil for pasture is effective in controlling
erosion. Pasture renovation is very difficult because of
the steepness of slope. Grazing when the soil is wet or
overgrazing can cause compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help keep the soil and pasture plants in
good condition.

This soil is suited to trees; many areas remain in
native hardwoods. Slope is a limiting factor in planting
and harvesting operations. Seedlings survive well if com-
peting vegetation is controlled. Spraying or scalping the
existing vegetation controls plant competition. Forestry
practices such as culling the less desirable trees and
thinning can improve the quality of existing woodlands.
Careful harvesting prevents erosion. Hand planting is
needed in many areas because of slope.

This soil is poorly suited to use as sites for buildings
and local roads and streets, and as septic tank absorp-
tion fields. Most of these uses require extensive leveling
that generally is not practical. If septic tank absorption
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fields are constructed on this soil, the effluent may sur-
face on the side of the slope.

Capability subclass Vle; woodland suitability subclass
2c.

KpB—Kewaunee-Boyer-Nichols complex, 2 to 6
percent slopes. This complex consists of gently sloping
soils on convex side slopes or on moraines. The areas
are irregular in shape and range from 5 to 30 acres in
size. The soils are well drained.

This unit consists of about 30 percent Kewaunee
loam, 20 percent Boyer sandy loam, 15 percent Nichols
very fine sandy loam, and 35 percent minor soils.

Typically, the surface layer of the Kewaunee soil is
dark brown loam about 8 inches thick. The subsoil is
about 15 inches thick. The upper part of the subsoil is
reddish brown, firm clay loam, and the lower part is
reddish brown, firm clay. The substratum to a depth of
60 inches is reddish brown clay.

Typically, the surface layer of the Boyer soil is very
dark grayish brown sandy loam about 6 inches thick. The
subsoil is about 20 inches thick. The upper part of the
subsoil is dark yellowish brown sandy loam, the middle
part is brown gravelly loam, and the lower part is brown
gravelly sandy loam. The substratum to a depth of 60
inches is loose sand and gravel.

Typically, the surface layer of the Nichols soil is dark
brown very fine sandy loam about 8 inches thick. The
subsoil is about 15 inches thick. The upper part of the
subsoil is pale brown, friable very fine sandy loam, and
the lower part is light brown, friable very fine sandy loam.
The substratum to a depth of 60 inches is pale brown
very fine sand.

Included with these soils in mapping are small areas of
well drained Briggsville, Oakville, and Tustin soils, which
make up 35 percent of this map unit. Briggsville soils
formed in silty and clayey lacustrine sediment. Oakville
soils formed in fine sand. Tustin soils formed in 20 to 40
inches of sandy sediment over clayey deposits. Also
included are small areas in which the underlying till and
outwash deposits are mixed. In some places the
Kewaunee, Boyer, and Nichols soils are saturated to a
depth of 3 to 5 feet in wet periods.

Permeability is slow in the Kewaunee soil and moder-
ate in the Nichols soil. In the Boyer soil the permeability
is moderately rapid in the subsoil and very rapid in the
substratum. The available water capacity is high in the
Nichols soil, moderate in the Kewaunee soil, and low in
the Boyer soil. Runoff is medium. The surface layer of
each of these soils is friable and is easily tilled. The
shrink-swell potential is moderate in the Kewaunee soil
and low in the Boyer and Nichols soils. In the Boyer soil,
root growth is restricted for some plants by the sand and
gravel substratum. The surface layer and the upper part
of the subsoil are neutral. Free lime is in the substratum.
The organic matter content is low t0 moderate. Natural
fertility is medium in the Kewaunee and Nichols soils and
low in the Boyer soil.

Most areas of these soils are farmed. The soils have
fair potential for cuitivated crops, hay, pasture, and trees.
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They have fair to poor potential for building site develop-
ment.

These soils are suited to corn and small grain and to
grasses and legumes for hay. Yields from these crops
vary throughout each field because of the crop growth
potential of each soil. Applying the correct amount of
plant nutrients to each soil is difficult; the area of each
soil is too small to treat separately. There is a slight
hazard of erosion. Minimum tillage, winter cover crops,
spring plowing, and grassed waterways help prevent ex-
cessive soil loss. In a few areas, slopes are long enough
and uniform enough for contour tillage. In most areas,
slopes are short and have no definite surface drainage
pattern. Maintaining the content of organic matter also
helps prevent erosion, increase the available water ca-
pacity, and improve the infiltration rate. Returning crop
residue to the soil or adding other organic material helps
to improve fertility, tilth, and soil moisture retention.

Using these soils for pasture or hay is also effective in
controlling erosion. Grazing when the soil is wet or over-
grazing can cause soil compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep the soil and pasture plants in good condi-
tion.

These soils are suited to trees; a few areas remain in
native hardwoods. Seedlings survive well. Spraying or
scalping the existing vegetation helps control plant com-
petition. Forestry practices such as culling the less desir-
able trees and thinning can improve the quality of exist-
ing woodlands.

These soils are poorly suited to well suited to use as
sites for buildings and local roads and streets and as
septic tank absorption fields. Onsite investigation is
needed to determine the suitability of the soil material for
a specific use.

Capability subclass lle; woodland suitability subclass:
Kewaunee-2c, Boyer-30, Nichols-10.

KpC2—Kewaunee-Boyer-Nichols complex, 6 to 12
percent slopes, eroded. This complex consists of slop-
ing soils on rolling convex side slopes on moraines. The
areas are irregular in shape and range from 3 to 20
acres in size. The soils are well drained.

This unit consists of about 30 percent Kewaunee
loam, 15 percent Boyer sandy loam, 15 percent Nichols
very fine sandy loam, and 40 percent minor soils.

Typically, the surface layer of the Kewaunee soil is
dark brown loam about 6 inches thick. The subsoil is
about 12 inches thick. The upper part of the subsoil is
reddish brown, firm clay loam, and the lower part is
reddish brown, firm clay. The substratum to a depth of
60 inches is reddish brown clay.

Typically, the surface layer of the Boyer soil is dark
brown sandy loam about 6 inches thick. The subsoil is
about 18 inches thick. The upper part of the subsoil is
dark yellowish brown, friable sandy loam; the middle part
is brown, friable loam; and the lower part is brown, fri-
able gravelly sandy loam. The substratum to a depth of
60 inches is yellowish brown sand and gravel.
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Typically, the surface layer of the Nichols soil is dark
brown very fine sandy loam about 6 inches thick. The
subsoil is about 13 inches thick. The upper part of the
subsoil is pale brown, friable very fine sandy loam, and
the lower part is light brown, friable very fine sandy loam.
The substratum to a depth of 60 inches is pale brown
very fine sand.

Included with these soils in mapping are small areas of
Oakville and Tustin soils and small areas in which the
underlying till and outwash deposits are mixed. The in-
cluded soils make up about 40 percent of the complex.
Also included are small areas of Kewaunee, Boyer, and
Nichols soils where all of the surface layer has eroded
and small areas where the slopes are steeper.

Permeability is slow in the Kewaunee soil and moder-
ate in the Nichols soil. In the Boyer soil, permeability is
moderately rapid in the subsoil and very rapid in the
substratum. The available water capacity is high in the
Nichols soil, moderate in the Kewaunee soil, and low in
the Boyer soil. Runoff is medium or rapid. Because the
subsoil is exposed in places, these soils are more diffi-
cult to till than uneroded soils. Following rains, the
Kewaunee soil is subject to puddling and crusting, which
restrict the emergence of small-seeded crops. The
shrink-swell potential is moderate in the Kewaunee soil
and low in the Nichols and Boyer soils. In the Boyer soil,
root growth is restricted for some plants by the sand and
gravel substratum. The surface layer and upper part of
the subsoil are neutral. Free lime is in the substratum.
The organic matter content is low to moderate. Natural
fertility is medium in the Kewaunee and Nichols soils and
low in the Boyer soil.

Most areas of this map unit are farmed. These soils
have fair potential for cultivated crops, hay, pasture, and
trees. They have fair to poor potential for building site
development and sanitary facilities.

These soils are suited to corn and small grain and to
grasses and legumes for hay. Yields from these crops
vary throughout each field because of the crop growth
potential of each soil. Applying the correct amount of
plant nutrients to each soil is very difficult; each soil is
too small to treat separately. There is a moderate hazard
of erosion. Minimum tillage, winter cover crops, spring
plowing, and grassed waterways help prevent excessive
soil loss. In very few areas are slopes long enough and
uniform enough for contour tillage. In most areas, slopes
are short and have no definite surface drainage pattern.
Maintaining the content of organic matter helps prevent
erosion, increases the available water capacity, and im-
proves the infiltration rate. Returning crop residue to the
soil or adding other organic material helps to improve
fertility, tilth, and soil moisture retention.

Using these soils for pasture or hay is also effective in
controlling erosion. Grazing when the soil is wet or over-
grazing can cause soil compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep the soil and pasture plants in good condi-
tion.
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These soils are suited to trees; a few areas remain in
native hardwoods. Seedlings survive well if competing
vegetation is controlled. Spraying or scalping the existing
vegetation helps control plant competition. Forestry prac-
tices such as culling the less desirable trees and thinning
can improve the quality of existing woodlands. The
growth rate of trees varies considerably in each map unit
because of the complex of soils. Roads used by planting
and harvesting equipment should be on the contour to
prevent erosion.

These soils are fairly or poorly suited to use as sites
for buildings and local roads and streets and as septic
tank absorption fields. Onsite investigation is needed to
determine the suitability of the soil material for a specific
use. :

Capability subclass llle; woodiand suitability subclass:
Kewaunee-2c, Boyer-30, Nichols-10.

KpD—Kewaunee-Boyer-Nichols complex, 12 to 20
percent slopes. This complex consists of moderately
steep soils on convex side slopes on moraines. The
areas are irregular in shape and range from 3 to 20
acres in size. The soils are well drained.

This unit consists of about 25 percent Kewaunee
loam, 20 percent Boyer sandy loam, 15 percent Nichols
very fine sandy loam, and 40 percent minor soils.

Typically, the surface layer of the Kewaunee soil is
dark brown loam about 6 inches thick. The subsoil is
about 14 inches thick. The upper part of the subsoil is
reddish brown, firm clay loam, and the lower part is
reddish brown, firm clay. The substratum to a depth of
60 inches is reddish brown clay.

Typically, the surface layer of the Boyer soil is very
dark brown sandy loam about 3 inches thick. The sub-
surface layer is pale brown sandy loam 3 inches thick.
The subsoil is about 18 inches thick. The upper part is
dark yellowish brown, friable loam, and the lower part is
brown, friable gravelly loam. The substratum to a depth
of 60 inches is yellowish brown sand and gravel.

Typically, the surface layer of the Nichols soil is very
dark grayish brown very fine sandy loam about 3 inches
thick. The subsurface layer is pale brown very fine sandy
loam about 3 inches thick. The subsoil is about 15
inches thick. The upper part is pale brown very fine
sandy loam, and the lower part is light brown very fine
sandy loam. The substratum to a depth of 60 inches is
pale brown very fine sand.

Included with these soils in mapping are small areas of
Lutzke, Plainfield, and Tustin soils and small areas in
which the underlying till and outwash deposits are mixed.
These included soils make up about 40 percent of this
complex. Also included are small areas of the major soils
where the slopes are more than 20 percent and small
areas where as much as 5 inches of the surface layer
has eroded.

Permeability is slow in the Kewaunee soil and moder-
ate in the Nichols soil. It is moderately rapid in the
surface layer and subsoil and very rapid in the substra-
tum of the Boyer soil. The available water capacity is
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high in the Nichols soil, moderate in the Kewaunee soil,
and low in the Boyer soil. Runoff is rapid. The surface
layer of each of these soils is friable. In eroded areas,
the Kewaunee soil can be tilled only within a narrow
range of moisture content without large clods forming
when the soil dries. In eroded areas, the soils are sub-
ject to puddling and crusting following heavy rains. The
shrink-swell potential is moderate in the Kewaunee soil
and low in the Nichols and Boyer soils. In the Boyer soil,
root growth is restricted for some plants by the sand and
gravel substratum. The surface layer and subsoil are
neutral. Free lime is in the substratum. The organic
matter content is low to moderate. Natural fertility is
medium in the Kewaunee and Nichols soils and low in
the Boyer soil.

Most areas of these soils are in pasture or woodland.
The soils have poor potential for cultivated crops, build-
ing site development, and sanitary facilities.

These soils are poorly suited to cultivated crops be-
cause of a severe hazard of erosion.

Using these soils for pasture or hay is effective in
controlling erosion. Grazing when the soil is wet or over-
grazing can cause soil compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep the soil and pasture plants in good condi-
tion.

These soils are suited to trees; many areas remain in
native hardwoods. Seedlings survive well if competing
vegetation is controlled. Spraying or scalping the existing
vegetation helps control plant competition. Forestry prac-
tices such as culling the less desirable trees and thinning
can improve the quality of existing woodlands. The
growth rate of trees varies considerably in each mapped
area because of the complex of soils. Roads used by
planting and harvesting equipment should be on the con-
tour to prevent erosion.

These soils are poorly suited to use as sites for build-
ings and local roads and streets and as septic tank
absorption fields because of slope. Extensive leveling is
needed for these uses.

Capability subclass IVe; woodland suitability subclass:
Kewaunee-2c, Boyer-30, Nichols-1r.

KrB—Kolberg loam, 2 to 6 percent slopes. This soil
is gently sloping, moderately deep, and well drained. It is
on uplands. The areas are irregular in shape and range
from 5 to 40 acres in size.

Typically, the surface layer is dark brown loam about 8
inches thick. The subsoil is about 21 inches thick. The
upper part of the subsoil is reddish brown, firm clay
loam; the middle part is reddish brown, firm clay; and the
lower part is reddish brown, firm gravelly clay loam. The
substratum, at a depth of about 29 inches, is white
fractured dolomite. In some small areas. of this soil the
surface layer is darker colored. In other small areas as
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much as 4 inches of the surface layer was lost by ero-
sion.

Included with this soil in mapping are small areas of
Channahon and Kewaunee soils, which make up 5 to 10
percent of this map unit. Channahon and Kewaunee
soils are well drained and are in positions on the land-
scape similar to that of the Kolberg soil. Also included
are small areas that have dolomite at a depth of less
than 20 inches and small areas that have many dolomite
fragments.

Permeability is moderately slow or slow in the subsoil,
and the available water capacity is low. Runoff is
medium. The surface layer is friable and is easily tilled.
The shrink-swell potential is moderate. Root growth is
restricted by dolomite at a depth of 20 to 40 inches. The
subsoil is mildly alkaline. The organic matter content is
moderately low, and natural fertility is medium.

Most areas of this scil are farmed. This soil has fair
potential for cultivated crops and hay. It has good poten-
tial for trees and pasture. It has fair to poor potential for
building site development and sanitary facilities.

This soil is suited to corn and small grain and to
grasses and legumes for hay. In areas where the soil is
eroded, yields from these crops are severely reduced in
prolonged dry periods. The emergence of small-seeded
plants may be impeded by crusting or puddling following
heavy rains. There is a slight or moderate hazard of
erosion on this soil. Minimum tillage, winter cover crops,
spring plowing, and grassed waterways help prevent ex-
cessive soil loss. In many areas the slopes are long and
uniform and can be tilled on the contour. Maintaining the
content of organic matter also helps prevent erosion,
increase the available water capacity, and control crust-
ing. Returning crop residue to the soil or adding other
organic material helps to improve fertility, tilth, and soil
moisture retention.

Using this soil for pasture or hay is also effective in
controlling erosion. Grazing when the soil is wet or over-
grazing can cause soil compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet peri-
ods help keep the soil and pasture plants in good condi-
tion.

This soil has good potential for trees; a few areas

~ remain in native hardwoods. The low available water

capacity of this soil reduces tree growth. There are only
slight limitations in planting or harvesting trees. Plant
competition is a concern. Spraying or scalping the exist-
ing vegetation helps control plant competition. Forestry
practices such as culling the less desirable trees and
thinning can improve the quality of existing woodlands.
Roads used by harvesting and planting equipment
should be on the contour to prevent erosion.

This soil is only fairly suited to use as building sites
because of low strength, the moderate shrink-swell po-
tential, and depth to rock. Foundations should be set on
dolomite and backfilled with sand and gravel to over-
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come low strength and shrink-swell. Dolomite will have
to be excavated before a basement can be constructed.
This soil is poorly suited to local roads and streets be-
cause of low strength. Placing a thick layer of suitable
roadfill on the subsoil can help compensate for this limi-
tation. This soil is poorly suited to use as a septic tank
absorption field because of depth to rock and the moder-
ately slow permeability. Also, effluent may flow into the
fractured dolomite and contaminate the ground water.
This soil can be used as sites for mound sewage dispos-
al systems.

Capability subclass lle; woodland suitability subclass
2¢c.

KrC2—Kolberg loam, 6 to 12 percent slopes,
eroded. This soil is sloping, moderately deep, and well
drained. It is on uplands. The areas are irregular in
shape and range from 5 to 20 acres in size.

Typically, the surface layer is dark brown loam about 8
inches thick. The subsoil is about 14 inches thick. The
upper part of the subsoil is reddish brown, firm clay
loam; the middle part is reddish brown, firm clay; and the
lower part is reddish brown, firm gravelly clay loam. The
substratum to a depth of about 26 inches is white, frac-
tured dolomite. In some small areas this soil is not
eroded. In other small areas the slopes are steeper, and
the substratum is at a depth of slightly less than 26
inches.

included with this soil in mapping are small areas of
Channahon and Kewaunee soils, which make up 5 to 15
percent of this map unit. Channahon soils are well
drained and are in a position on the landscape similar to
that of the Kolberg soil. Kewaunee soils are well drained
and are in a position on the landscape similar to that of
the Kolberg soil. Also included are small areas of the
Kolberg soil where ali of the surface layer has eroded.

Permeability is moderately slow or slow in the subsoil,
and the available water capacity is low. Runoff is
medium. The surface layer is friable but has a narrow
range of moisture content in which it can be tilled with-
out forming large clods. The shrink-swell potential is
moderate. Root growth is restricted by dolomite, which is
at a depth of 20 to 40 inches. The surface layer and
subsoil are mildly alkaline. The organic matter content is
moderately low, and natural fertility is medium.

Many areas of this soil are farmed. This soil has fair
potential for cultivated crops and hay. It has good poten-
tial for pasture and trees. It has fair to poor potential for
building site development and sanitary facilities.

This soil is suited to corn and small grain and to
grasses and legumes for hay. Yields from these crops
are severely reduced in prolonged dry periods. Small
plants may be damaged by crusting or puddiing following
heavy rains. There is a moderate hazard of erosion on
this soil. Minimum tillage, winter cover crops, spring
plowing, and grassed waterways help prevent excessive
soil loss. A few areas have slopes that are long enough
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and uniform enough for contour tillage. Using close-
growing crops in much of the rotation helps control ero-
sion. Maintaining the content of organic matter also
helps prevent erosion, increase the available water ca-
pacity, and control crusting. Returning crop residue to
the soil or adding other organic material helps to improve
fertility, tilth, and soil moisture retention.

Using this soil for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet or overgrazing
can cause soil compaction, excessive runoff, and poor
tilth. Proper stocking rates, pasture rotation, timely defer-
ment of grazing, and restricted use during wet periods
help keep the soil and pasture plants in good condition.

This soil is suited to trees; a few areas remain in
native hardwoods. The low available water capacity of
this soil reduces tree growth. There are only slight limita-
tions in planting and harvesting trees. Plant competition
is a concern. Spraying or scalping the existing vegetation
helps control plant competition. Forestry practices such
as culling, thinning, and removing less desirable trees
can improve the quality of existing woodlands. Roads
used when harvesting and planting should be on the
contour to prevent erosion.

This soil is poorly suited to use as building sites be-
cause of low strength, the moderate shrink-swell poten-
tial, depth to rock, and slope. Foundations should be set
on dolomite and backfilled with sand and gravel to over-
come low strength and shrink-swell. Leveling operations
expose the subsoil, which is difficult to revegetate. Dolo-
mite should be excavated before constructing a base-
ment. This soil is poorly suited to local roads and streets
because of low strength. Placing a thick layer of suitable
roadfill on the subsoil is needed. This soil is poorly suited
to use as a septic tank absorption field because of depth
to rock and the moderately slow permeability. Effiuent
may also flow into the fractured dolomite and contami-
nate the ground water. This soil can be used as sites for
mound sewage disposal systems. -

Capability subclass llle; woodland suitability subclass
2c.

LmA—Lamartine silt loam, 0 to 3 percent slopes.
This soil is nearly level and gently sloping and somewhat
poorly drained. It is on concave side slopes in drain-
ageways and depressions on till plains. It is subject to
occasional flooding. The areas are irregular in shape and
range from 5 to 60 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick and dark brown silt loam
about 2 inches thick. The subsoil is about 22 inches
thick. The upper part of the subsoil is dark yellowish
brown, mottled, friable silt loam, and the lower part is
brown, mottled, friable clay loam. The substratum to a
depth of 60 inches is pale brown, mottled, friabie loam.

Included with this soil in mapping are small areas of
Mayville and Pella soils, which make up 5 to 15 percent
of this map unit. Mayville soils are moderately well
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drained and are in slightly higher positions on the land-
scape than the Lamartine soil. Pella soils are poorly
drained and are in a slightly lower position on the land-
scape than the Lamartine soil.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is slow. The surface layer is friable
and can be easily tilled, except during wet periods. The
shrink-swell potential is moderate in the subsoil and low
in the substratum. Most plant roots are restricted by
saturated soil conditions. This soil is neutral or mildly
alkaline. Free lime is in the substratum. The organic
matter content is moderate, and natural fertility is
medium. This soil is saturated to a depth of 1 to 3 feet
during wet periods.

Most areas of this soil are farmed. This soil has good
potential for cultivated crops, small grains, hay, pasture,
and trees. It has poor potential for building site develop-
ment and sanitary facilities.

If it is artificially drained, this soil is suited to corn and
small grains and to grasses and legumes for hay. After
heavy rains the surface layer crusts, resulting in poor
emergence of small-seeded crops. Legumes are subject
to winterkill from ponding and ice sheeting. Installing
surface and subsurface drainage systems can help over-
come crusting and ponding and ice sheeting.

Overgrazing or grazing when the soil is wet can cause
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and re-
stricted use during wet periods help keep pasture plants
and the soil in good condition.

This soil is suited to trees; a few small areas remain in
native hardwoods. There are only slight limitations in
planting or harvesting trees. Seedlings survive well if
competing vegetation is controlled. Forestry practices
such as culling the less desirable trees and thinning can
improve the quality of existing woodlands.

This soil is poorly suited to use as sites for buildings
and local roads and streets and a septic tank absorption
field. Drainage is needed to keep the soil from becoming
saturated. Buildings constructed without basements
should be designed to withstand the shrinking and swell-
ing of the subsoil. Because local roads and streets are
subject to damage from frost heave, a thick layer of
suitable roadfill is needed over the subsoil. Septic tank
absorption fields are subject to failure because of exces-
sive wetness.

Capability subclass llw; woodland suitability subclass
20.

LuB—Lutzke sandy loam, 2 to 6 percent slopes.
This soil is gently sloping and well drained. It is on
outwash plains and terraces. The areas are irregular in
shape and range from 5 to 500 acres in size.

Typically, the surface layer is very dark grayish brown
sandy loam about 6 inches thick. The subsoil is about 18
inches thick. The upper part of the subsoil is dark brown,
friable gravelly clay loam, and the lower part is dark
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brown, friable gravelly loam. The substratum to a depth
of 60 inches is brown, loose very gravelly sand (fig. 7). In
some small areas the surface layer and the subsoil are
slightly thicker. In other areas 3 to 5 inches of the sur-
face layer has been lost by erosion.

Included with this soil in mapping are small areas of
Plainfield and Wasepi soils, which make up 5 to 10
percent of this map unit. The Plainfield soils are exces-
sively drained and are in positions on the landscape
similar to those of the Lutzke soil. Wasepi soils are
somewhat poorly drained and are in lower positions on
the landscape than the Lutzke soil. Also included are

Figure 7.—Profile of Lutzke sandy loam, 2 to 6 percent slopes.
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small areas of the Lutzke soil that have as much as 20
percent gravel and cobblestones in the surface layer.

Permeability is moderate or moderately rapid in the
surface layer and subsoil and very rapid in the substra-
tum. The available water capacity is very low. Runoff is
medium. The surface layer is friable and is easily tilled.
In some places cobblestones and gravel in the surface
layer hinder tillage operations. The shrink-swell potential
is low. Root growth is restricted for most plants by the
very gravelly sand substratum, which is 20 to 30 inches
from the surface. The surface layer and the subsoil are
neutral or mildly alkaline. Free lime is in the substratum.
The organic matter content and natural fertility are low.

Most areas of this soil are farmed. This soil has fair
potential for cultivated crops, hay, pasture, and trees. It
has good potential for building site development and
sanitary facilities.

This soil is suited to corn and small grain and to
grasses and legumes for hay. Yields from these crops
are severely affected during prolonged dry periods.
There is a slight or moderate hazard of erosion. Soil
blowing is also a hazard. Minimum tillage, winter cover
crops, spring plowing, and grassed waterways help pre-
vent excessive soil loss. In many areas, slopes are long
enough and uniform enough for contour tillage. Maintain-
ing the content of organic matter also helps prevent
erosion, increase the available water capacity, and im-
prove the infiltration rate. Returning crop residue to the
soil or adding other organic material helps improve fertil-
ity, tilth, and the available water capacity and reduces
soil blowing. Some of the large areas of this soil are
suitable for overhead irrigation.

Using this soil for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet or overgrazing
can cause excessive runoff and poor tilth. Proper stock-
ing rates, pasture rotation, timely deferment of grazing,
and restricted use during wet periods help keep the soil
and pasture plants in good condition.

This soil is poorly suited to trees. Seedling mortality is
a moderate hazard. The very low available water capac-
ity of this soil reduces tree growth.

This soil is suited to use as sites for buildings and
local roads and streets and as septic tank absorption
fields. Effluent from septic tank absorption fields can
move through the substratum rapidly and contaminate
the ground water. This soil is a good source of sand and
gravel for roads and building materials. There are many
gravel pits on this soil. There is a danger of cutbanks
caving in.

Capability subclass llle; woodland suitability subclass
4f.

LuC2—Lutzke sandy loam, 6 to 12 percent slopes,
eroded. This soil is sloping and well drained. It is on
outwash plains and terraces. The areas are irregular in
shape and range from 5 to 20 acres in size.
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Typically, the surface layer is dark brown sandy loam
about 6 inches thick. The subsoil is about 14 inches
thick; the upper part of the subsoil is dark brown, friable
gravelly clay loam, and the lower part is friable gravelly
loam. The substratum to a depth of 60 inches is brown,
loose gravel and sand. In some small areas this soil is
not eroded. In other areas it has slope of more than 12
percent.

Included with this soil in mapping are small areas of
Boyer and Plainfield soils, which make up 5 to 10 per-
cent of this map unit. Boyer soils are well drained and
are in positions on the landscape similar to that of the
Lutzke soil. Plainfield soils are excessively drained and
are also in similar positions on the landscape. Also in-
cluded are small areas of the Lutzke soil that have as
much as 20 percent gravel and cobblestones in the
surface layer.

Permeability is moderate to moderately rapid in the
surface layer and subsoil and very rapid in the substra-
tum. The available water capacity is very low. Surface
runoff is medium to rapid. The surface layer is friable but
is not easily tilled because subsoil material has been
mixed into the plow layer. In some places, cobblestones
and gravel hinder tillage. The shrink-swell potential is
low. Root growth is restricted for most plants by the very
gravelly sand substratum, which is at a depth of about
20 inches. The surface layer and the subsoil are neutral
or mildly alkaline. Free lime is in the substratum. Organic
matter content and natural fertility are low.

Some areas of this soil are farmed, and others are
used for pasture or woodland. This soil has poor poten-
tial for cultivated crops and fair potential for building site
development and sanitary facilities.

This soil is suited to small grain, grasses, and le-
gumes. Yields from these crops are severely reduced
during prolonged dry periods. Erosion is a moderate
hazard; therefore, this soil is best suited to close-growing
crops. Soil blowing is also a hazard. Minimum tillage,
winter cover crops, spring plowing, long rotations that
include a year of corn, and grassed waterways help
prevent excessive soil loss. In only a few areas are
slopes long enough and uniform enough for contour til-
lage. Maintaining the content of organic matter also
helps prevent erosion, increase the available water ca-
pacity, and improve the infiltration rate. Returning crop
residue to the soil or adding other organic material helps
improve fertility, titth, and soil moisture retention and
reduce soil blowing.

Using this soil for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet or overgrazing
can cause excessive runoff and poor tilth. Proper stock-
ing rates, pasture rotation, timely deferment of grazing,
and restricted use during wet periods help keep the soil
and pasture plants in good condition.

This soil is poorly suited to trees; a few areas remain
in native hardwoods. The very low available water ca-
pacity of this soil reduces tree growth.
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This soil is fairly suited to use as building sites, local
roads and streets, and a septic tank absorption field
because of slope. Effluent from septic absorption fields
moves through the substratum rapidly and can contami-
nate the ground water. Leveling operations may expose
the very gravelly sand substratum. This soil is a good
source of sand and gravel for roads and building materi-
als. There are many gravel pits in this soil. There is a
danger of cutbanks caving in if this soil is excavated.

Capability subclass IVe; woodland suitability stibclass
4f,

LuD—Lutzke sandy loam, 12 to 20 percent slopes.
This soil is moderately steep and well drained. It is on
eskers, kames, and outwash plains. The areas are long
and narrow and range from 5 to 50 acres in size.

Typically, the surface layer is very dark brown sandy
loam about 4 inches thick. The subsurface iayer is brown
sandy loam about 2 inches thick. The subsoil is about 15
inches thick; the upper part is dark brown, friable gravelly
clay loam, and the lower part is friable gravelly loam.
The substratum to a depth of 60 inches is brown, loose
gravel and sand. In some small areas this soil has lost 3
to 5 inches of the surface layer by erosion. In other small
areas, slopes are steeper.

Included with this soil in mapping are small areas of
excessively drained Plainfield soils, which make up 5 to
10 percent of this map unit.

Permeability is moderately rapid in the upper part of
the Lutzke soil and very rapid in the substratum. The
available water capacity is very low. Runoff is rapid. The
shrink-swell potential is low. Plant roots of many crops
are restricted by the very gravelly sand substratum,
which is about 21 inches below the surface. The surface
layer and subsoil are neutral or mildly alkaline. Free lime
is in the substratum. The organic matter content and
natural fertility are low.

Most areas of this soil are used for pasture or wood-
land. This soil has poor potential for row crops. It has
poor potential for building site development and sanitary
facilities.

Areas of this soil are suited to grasses and legumes.
Yields from these crops are severely reduced during
prolonged dry periods. Erosion is a severe hazard; there-
fore, this soil is best suited to close-growing crops. Soil
blowing is also a hazard.

Using this soil for pasture or hay is effective in control-
ling erosion. Grazing when the soil is wet or overgrazing
can cause excessive runoff and poor tilth. Proper stock-
ing rates, pasture rotation, timely deferment of grazing,
and restricted use during wet periods help keep the soil
and pasture plants in good condition.

This soil is poorly suited to trees; a few areas remain
in native hardwoods. The very low available water ca-
pacity of this soil reduces tree growth. This soil has
moderate equipment limitations because of slope. Hand
planting is needed in some areas. Roads used in plant-
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ing and harvesting should be on the contour to prevent
erosion.

This soil is poorly suited to use as building sites, local
roads and streets, and a septic tank absorption field
because of slope. Leveling operations may expose the
very gravelly sand substratum. This soil is a good source
of sand and gravel for roads and building materials.
There are many gravel pits on this soil. There is a
danger of cutbanks caving in if this soil is excavated.

Capability subclass Vle; woodland suitability subclass
4f,

MbA—Manawa silt loam, 0 to 3 percent slopes.
This soil is nearly level and gently sloping and somewhat
poorly drained. It is on concave side slopes in drain-
ageways and depressions on till plains and in lacustrine
basins. It is subject to occasional flooding. The areas are
irregular in shape and range from 10 to 1,000 acres in
size.

Typically, the surface layer is very dark brown silt loam
about 7 inches thick. The subsoil is about 15 inches
thick. The upper part of the subsoil is brown, mottled,
friable silty clay loam, and the lo